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COMMERCIAL FISHERIES 


Review 


A comprehensive view of United States and foreign 
fishing industries--including catch, processing, market- 
ing, research, and legislation--prepared by the National 
Marine Fisheries Service (formerly Bureau of Commer- 
cial Fisheries). 
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PhilipM. Roedel 


We have become part of the new National 
Oceanic and Atmospheric Administration. 
NOAA attests our government's recognition 
that "the oceans and the atmosphere are in- 
teracting parts of the total environmental sys- 
tem upon which we depend not only for the 


quality of our lives, but for life itself." 


NOAA will strive to improve our under- 
standing of this environmental system--and 


the way we uSe it. 


NOAA is a functioning agency. It is large 
enough for a mission that involves nearly 
three-fourths of the surface of our planet. It 
brings together 13,000 persons representing 
abroad range of scientific talent, a great fleet, 
and remarkable equipment that probes the 
seas and the atmosphere, As new challenges 


emerge, it must be prepared to meet them. 


Why NOAA? President Nixon explained: 
"By employing a unified approach to the pro- 
blems of the oceans and atmosphere, we can 
increase our knowledge and expand our op- 


portunities not only in those areas, but in the 


ird major component of our environment, 


the solid earth as well." 


NOAA means that the strengths of many 
organizations are joined, which for us means 


that the strengths of others can be added to 


ur Ownincarrying out our mission, Secre- 


tary of Commerce Stans has commented on 


how the members of the new NOAA family 


A Message from 
the Director 


will benefit from the union, For example, the 
combined NOAA fleet will be able to accom- 
plish far more than did its component parts, 
With a closely coordinated program, it will 
be able tocollect more data to meet both our 
needs for fishery information and those of 
others for mapping and charting. The fleet 
will enable the National Oceanographic In- 
strumentation Center totest equipment at sea. 
It will permit the Sea Grant Program "to pro- 
vide training facilities for the education of 
young people in this exciting and challenging 
field." 


What are our roles--the roles of the Na- 


tional Marine Fisheries Service? 


Our primary role is to gain, through sci- 
entific studies, enough information about 
the size, distribution, and susceptibility to 
capture of fish stocks--sothat we will know 
how many fish can be taken without endan- 
gering a species and cancontribute to pro- 
grams designed to manage fisheries for 
conservation purposes, At the same time, 
we must gather enough information to help 
insure that the aquatic environment will be 


protected. 


In cooperation with other entities, we will 
work toward development of management 
techniques at international, national and 
state levels that will permit rational allo- 


cations of stocks among the nations of the 





world, and among user groups in the United 


States--commercial, sport, and others. 


We will aidthe fishing industry where fac- 
tors such as the common-property nature 
of the resource prevent the industry from 


doing the job itself, 


And we will help insure that the American 
public is adequately informed about the 


products it buys. 


We will work with other Federal agencies 
to assist developing nations meet some of 


their food needs from the sea, 


Asthe National Marine Fisheries Service, 
our responsibilities are much broader than 
were those of its component parts~--the Pxreau 
of Commercial Fisheries and the Marine Sport 
Fish Laboratories of the Bureau of Sport Fish- 
eries and Wildlife. Now we are assuming re- 


sponsibilities for all living marine resources. 


We must first consider the resource, then 
the needs and desires of all user groups will 
be given equal attention, These include both 


recreational and commercial interests--re- 


membering that recreational users include 








not only sport fishermen but such people as 
those who goto watch whales migrate, to take 
pictures, or merely to escape the pressures 


of daily routine. 


The basic goal of our organization is con- 
servation: the wise use of living marine re- 
sources, This requires not only a strong 
biological base, but input from a variety of 
scientific disciplines. Finally, if conservation 
in its broadest sense is to become a reality, 
we must have a sound understanding of the 
legal, social, and political factors affecting 


resource use, 


In 1970, NMFS and its predecessor agen- 
cies complete a century of service. In time, 
the names and dates of these organizations 
may be jumbled in the public mind, but their 
achievements will remain clear tous: They 
contributed much to piercing the darkness that 


was upon "the face of the deep," 


In an early issue of COMMERCIAL FISH- 
ERIES REVIEW, I will discuss with you what 
we have done to reshape the Bureau of Com- 
mercial Fisheries for its vital role in NOAA-- 


as the National Marine Fisheries Service. 
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BCF JOINED TO NEW NATIONAL OCEANIC AND 





ures ATMOSPHERIC ADMINISTRATION (NOAA) 


President Nixon's plan to reorganize the 


bed Nation's oceanic and atmospheric organiza- 
eng tions into a single part of the U.S. Depart- 
sh a ment of Commerce--the National Oceanic 
ania and Atmospheric Administration (NOAA)-- 
ality, went into effect on October 3, 1970. 

of the The President sent his plan to Congress 


scting | mJuly 9, After 60 consecutive days in ses- 





sion, neither house disapproved it. 


agen- (See CFR July 1970.) 


time, The Bureau of Commercial Fisheries 


ations | (RCF) wastransferred toNOAA and renamed 
their | yATIONAL MARINE FISHERIES SERVICE. 
They 


3s that NOAA 


FISH- NOAA's largest component by far is Com- 
u what |}merce Department's Environmental Science 
Com- | Services Administration (ESSA): 10,000 em- 
OAA-- | ployes, 83% of NOAA's personnel, and esti- 
ice. mated Fiscal 1970 expenditures of almost 
$200 million, Estimated budget of the other 


elements entering NOAA is about $71 million, 





Other components of NOAA are: 


FROM DEPARTMENT OF THE INTERIOR 





1, Bureau of Commercial Fisheries (BCF) 
2. Marine sport fish activities of Bureau 
of Sport Fisheries and Wildlife (BSFW) 


BCF and BSFW formerly made up The 
Fish ang, Wildlife Service. 


3. Marine Minerals Technology Center of 
the Bureau of Mines 


FROM DEPARTMENT OF DEFENSE 





1, United States Survey of the Army Corps 
of Engineers 

2. National Oceanographic Data Center of 
the Navy Department 

3. National Oceanographic Instrumentation 
Center of the Navy Department 


FROM DEPARTMENT OF TRANSPORTATION 





National Data Buoy Project of the U.S. 
Coast Guard 


FROM NATIONAL SCIENCE FOUNDATION 





Office of Sea Grant Programs 


NOAA’S ROLE 


After listing the principal functions of the 
agencies and programs to be combined in 


NOAA, President Nixon outlined this role for 
it; 


"By employing a unified approach to the 
problems of the oceans and atmosphere, we 
can increase our knowledge and expand our 
‘pportunities not only in those areas, but in 
the third major component of our environ- 


)ment, the solid earth, as well. ... 
: 








"Drawing these activities together into a 
single agency would make possible a balanced 
Federal program toimprove our understand- 
ing of the resources of the sea, and permit 
their development and use while guarding 
against the sort of thoughtless exploitation 
that in the past laid waste to so many of our 
precious naturalassets. It would make pos- 
sible a consolidated program for achieving a 


more comprehensive understanding of ocean- 
ic and atmospheric phenomena, which so 


























greatly affect our lives and activities, It 
would facilitate the cooperation between pub- 
lic and private interests that can best serve 


the interests of all. 


"Texpect that NOAA would exercise leader - 
ship in developing a national oceanic and at- 
mospheric program of research and develop- 
ment. It would coordinate its own scientific 
and technical resources withthe technical and 
operational capabilities of other government 
agencies and private institutions, As impor- 


tant, NOAA would continue to provide those 


JUNE 30, 1940 





100 YEARS OF BCF 
& ITS PREDECESSORS 


1871 - 1903 - First known as United States Fish Commission, the one-man com- 
mission was independent agency. 


1903 = Placed in newly established Department of Commerce and Labor. 
Renamed Bureau of Fisheries. 


1913 - Department of Labor was separated from Commerce. 
Bureau of Fisheries remained in Commerce until 1939. 


1939 ~ Bureau of Fisheries and U.S, Department of Agriculture's Bureau of 
Biological Survey were transferredto U.S. Department of the Interior. 


The 2 Bureaus were merged to form the Fish and Wildlife Service. 


1956 - The Fish and Wildlife Act of 1956 created the Bureau of Commercial 
Fisheries and the Bureau of Sport Fisheries and Wildlife. 


OCT . 3, 8970 > BCF transferred to NOAA in Commerce Department. 
Renamed National Marine Fisheries Service. 





services to other agencies of government, 
industry and private individuals which have 
become essential tothe efficient operation of 
our transportation systems, our agriculture 
and our national security. [expect it to main- 
tain continuing and close liaison with the new 
Environmental Protection Agency and the 
Council on Environmental Quality as part of 
an effort to ensure that environmental ques- 
tions are dealt with in their totality and that 
they benefit from the full range of the govern- 


ment's technical and human resources," 
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U.S. & CANADIAN SCIENTISTS DISCUSS 
PACIFIC GROUNDFISH SITUATION 


Groundfish scientists of the U.S. Pacific 
coast states and Canada metin San Francisco 
in July to discuss demersal fisheries of the 
Pacific coast. They were members of the 
Technical Sub-Committee (TSC) of the Inter- 
national Trawl Fishery Committee. Also 
attending were observers from BCF, the In- 
ternational Halibut Commission, and the 
California Bottomfish Program. 


The 1969 trawl catch of 158.3 million 
pounds was a slight increase over 1968 
catches and above the 10-year average. The 
California Department of Fishand Game re- 
ports that scientists have been concerned with 
decline in petrale sole in British Columbia 
and Washington catch--and drastic decline in 
recent years in Pacific Ocean perch in Pacific 
Northwest. 


Concern Over Some Species 


The decline of petrale sole is attributed to 
unfavorable environmental conditions and in- 
tense fishing. Foreignfishing "appears to be 
the cause of the sharp decline in ocean perch." 
TSC scientists also were concernedover oth- 
er species: lingcod, sablefish, Pacific cod, 
English sole, and Dover sole show minor fluc- 
tuations from those of recent years. Increas- 
ingly, Dover sole have become more impor- 
tant for British Columbia and Washington 
fishermen. It has been the leading Oregon and 
California trawl-caught species. 

Bottomfish Research 


Research on bottomfish remained at about 
last year'slevel. The U.S. Commercial Fish- 
eries Research and Development Act, 88-309, 
supports most Washington and Oregon bot- 
tomfish research programs. Inrecent years, 
BCF researchhas increased onhake and Pa- 
cific Ocean perch, "species of international 
concern," 

Soviet Trawl Fisheries 


The groundfish scientists also discussed 
Soviet trawl fisheries off the coast. Obser- 
vations suggest that USSR coastal hake fish- 
eries have declined as the result of the intense 
fishery, says California's Department of Fish 
and Game. Recruitment to the fisheries is 
below that of past years. The Soviet pattern 
of operations off California has changed 
slightly in 1970. In previous years, BMRT 
trawlers left California in April; this year, 
several trawlers have continued past that time 
to fish off northern California, 


SA SASHA, 


FISHERIES LOAN FUND 
IS EXTENDED 10 YEARS 


The Fisheries Loan Fund has been ex- 
tended for 10 years. Ithasa capital authori- 
zation of $20 million. 


The legislation extending the Fund also 
qualifies U.S. nationals of American Samoa 
as loan applicants. It extends the maximum 
loan maturity for new constructions from 10 
to 14 years. Loans are limited to $40,000 at 
8% interest. 


Established in 1956 


The loan program was established by Fish 
and Wildlife Act of 1956. It authorizes loans 
by the Secretary of the Interior to finance or 
refinance cost of buying, building, equipping, 
maintaining, repairing, or operating new or 
used commercial fishing vessels or gear. 





DRUM SEINE REDUCES CREW OF 
BCF-CHARTERED VESSEL 


The BCF-chartered 'Sunset' continued to 
fish successfully in August with a reduced 
crew made possible by using a drum seine. 
Two capacity catches of about 145 tons were 
made, a total of about 500 tons landed in 
August. 


The fish/ water separating screen used with 
the pump was working effectively. Before, 
aboard the 'S.G. Giuseppe', about 10%of fish- 
carrying capacity was lost because of exces- 
sive water taken in the hold. 


Problems Remain 


Several problems must be solved before 
maximum efficiency is achieved, notes BCF 
La Jolla: The pursing system needs to be 
overhauled; the net modified to eliminate or 
reduce drying-up time; a forward level wind 
and new side roller installed; and the net floats 
near center of spoolneedto be replaced with 
larger, crush-resistant floats. 














ex- 
lori- 


also 
moa 
mum 
mi 10 
00 at 


Fish 

.Oans 
bi By 
ping, 
wor 
ir. 


ed to 
luced 
eine, 
were 
ed in 


d with 
fore, 
fish- 
cces- 


efore 
BCF 
to be 
ite or 
wind 
floats 
i with 








ATLANTIC MENHADEN RESOURCE 
STATUS STUDIED 


The catch of Atlantic menhaden through 
August 1970 was more than double the 1969- 
period catch, Most of the increase came from 
Chesapeake Bay, where the catch was 33 times 
above 1969 period, However, about 80% of 
Chesapeake Bay fish have been one-year -olds, 
anunusually high percentage evenfor the Bay. 
Normally about 50-60% of fish are one-year- 
olds; the range over last 15 years has been 
18-91%. The 1970 exploitation rate in the Bay 
also appears higher than in recent years. 


The abundance of one-year-old fish could 
indicate that 1969 year-class was relatively 
strong; but the catch of one-year-old fish has 
not been a reliable indicator of year-class 
strength. The preliminary data suggest that 
the rate of exploitationis higher, and the 1969 
year-classis more available tothe fishery. If 
this is so, thenthe resource continues to be in 
serious trouble despite this year's increased 
catch, 


Gulf of Mexico Record 


Inthe Gulf of Mexico, a new record will be 
set in 1970. This catch results from strong 
1968 and 1969 year-classes of Gulf menhaden, 
Although the juvenile surveys are not com- 
plete, preliminary data indicate the 1970 
year-class index is only half the 1968 and 
1969 indexes, 


Recruitment Patterns Studied 


To further investigate recruitment pat- 
terns, juvenile menhaden in selected Atlantic 
and Gulfestuaries are tagged in the summer 
and fall before they migrate outward. Juve- 
niles tagged last fall in Rhode Island estuaries 
occurred this spring and summer in Florida 
and North Carolina catches, 


Analyses of the population dynamics of Gulf 
and Atlantic menhaden have been completed. 
They are being used as guidelines to recom- 
mend management procedures, 


er —< 








FISHERY-RESOURCE STUDY AIDED 
BY SPACE PROGRAM 


The U.S, space program is helping to find 
and determine the abundance of fishery re- 
sources, An agreement between NASA and 
BCF enablesthe Bureau to use equipment at 
NASA's Mississippi Test Facility at Bay St. 
Louis and NASA's "know-how" in applying 
the data obtained to fishery problems. 


Aerospace Sensing Studies 


Initial aerospace sensing studies will in- 
volve sighting with light amplifiers, laser, 
aerial photos, and other equipment designed 
to help detect fish schools andtostudy sea- 
surface conditions from high altitudes. 


NASA's engineering and management 
skills will be used tohelp develop additional 
sensing equipment, and to provide test and 
evaluation studies. 


The Mississippi Test Facility is ideal to 
assist BCF inimplementingits remote sens- 
ing activities. 


Dr. Leslie L,. Glasgow, Assistant Secre- 
tary of Interior, said: ‘Aerospace sensing 
offers two distinct but related opportunities 
to gather information onthe status of oceanic 
resources, Firstis the location and assess- 
ment of living marine resources, and second- 
ly, the sensing of broad physical, chemical, 
and biological conditions of the ocean which 
affect those resources," 


NASA-BCF Cooperation 


The latest NASA-BCF agreement is an- 
other cooperative effort in a series dating 
to mid-1960's. Then, photos and other data 
from manned and unmanned space flights 
provided valuable information on the ocean 
environment, including pollution. 
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MONTHLY SEA-SURFACE TEMPERATURE 
CHART AVAILABLE FOR N. PACIFIC 


A new monthly sea-surface temperature 
chart for the northwestern Pacific is included 
in the Fishing Information publication of 
BCF's Fishery-Oceanography Center, La 
Jolla, Calif. Yearly and long-term sea-sur- 
face temperature anomaly charts for the area 
will be published later. 


Dr. R. Michael Laurs, leader of Fishery- 
Oceanography Group, says that withthis chart 
sea-surface temperature conditions now are 
monitored over entire north Pacific and east- 
ern tropical Pacific. 


Charts Will Aid Scientists 


This isfirst time that such monthly charts 
are available on a near real-time basis" for 
the entire North Pacific. The extensive cov- 
erage will enable BCF scientists and others 
"to study large-scale changes in sea surface 
temperature patterns that may affect the dis- 
tribution, abundance, and availability of com- 
mercially important fishes in the north and 
eastern tropical Pacific." 


Satellite Receiver In Operation 


In July, an Automatic Picture Transmis- 
sion(APT) satellite receiver was installed at 
La Jolla to provide more weather and sea- 
surface temperature information for fishery 
advisories along west coast and over eastern 
tropical Pacific. 


During August, the APT tracked ESSA 
weather satellites nearly every day before is- 
suance of the daily albacore and eastern trop- 
ical fishery advisories prepared by Dr. Na- 
than Clark and Forrest Miller. Cloud-cover 
photos were excellent. Infrared sea-surface 
temperature photos were of moderate quality. 
Both sets of photos, when combined with ship 
observations, have provided valuable infor- 
mation to analyze and forecast weather and 
sea-state conditions over albacore and trop- 
ical tuna-fishing areas, 


Mark Sweeney handles the APT, Larry 
Eber prepares the necessary background in- 
formation to track satellite. 








ANCHOVIES SPAWN IN CAPTIVITY 


At BCF La Jolla, in August, R. Leong ob- 
tained anchovy spawning by injecting gonado- 
tropins and salmon pituitaries at 48-hour 
intervals. Between72 and 96 hours after first 
injection, the anchovy spawned, The eggs 
were trapped in an outflow of tank. Of about 
5,000 eggs spawned, about 20 floating eggs 
were seen with developing embryos, 


Extreme Day-Night Regime 


A contributing factor to spawning activity 
has beenextreme day-night regime: 4 hours 
of daylight and 20 hours of darkness that pre- 
ceded hormone injections, This regime has 
beenfound superior to many others tested in 
bringing anchovy gonads to near~-spawning 
condition, Anchovy larvae hatched from these 
eggs are developing normally in tanks at La 
Jolla, 
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GREAT LAKES SALMON SET 
STATE RECORDS 


Coho and chinook salmon caught recently 
in Michigan waters of Great Lakes have set 
new state records, according to Michigan De- 
partment of Natural Resources. The records 
very likely apply to all the Great Lakes, 


The record-sized salmon were caught in 
eastern Lake Michigan, where cohowere first 
planted intributary streams in 1966 and chi- 
nook in 1967. 


Coho & Chinook 


The coho, or silver salmon, caught near 
Manistee weighed 26 pounds, 4 ounces, and 
was 383 inches long. The record for this 
species is 31 pounds, set in British Columbia 
in 1947, 


The record chinook, or king salmon, for 
the Lakes also was caught in Manistee area, 
It weighed 42 pounds and was 46 inches long. 
Michigan fishery officials believe chinook 
running up to 50 pounds may be caught soon. 
The record chinook, one of the largest salmon 
species, was caught on the west coast, It 
weighed over 100 pounds. 
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US. OYSTERS & CLAMS WELL RECEIVED 
AT BRUSSELS FAIR 


Fresh Blue Point oysters and hard-shell 
clams were introduced to food tradesmen in 
September at the Brussels International Food 
Trade Fair. The products were delivered by 
jet air freight in prime condition and proved 
big hits. 


Buyers were complimentary about Blue 
Point's flavor and size, Hard-shell clams 
are virtually unknown in Western Europe. 
Importers welcomed chance to add a fresh 
shellfish to their line, Several major firms 
said they would start importing clams and 
oysters immediately. 


Dutch Situation 


The oyster beds in Holland are being de- 
stroyed by pollution and land fill. Holland 
used to be largest supplier of fresh oysters 
to Belgium. The shortage now presents an 
opportunity for other oyster-producing 


nations, 
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BCF CONDUCTS RESEARCH ON 
PESTICIDE RESIDUES 


Scientists ofthe BCF Fishery-Oceanogra- 
phy Center, La Jolla, Calif,, are participating 
in a nationwide survey of pesticide residues 
inmarine fishes. Sofar, the survey has been 
limitedto DDT and the products into which it 
breaks down, Since January 1970, samples of 
livers from small numbers of sand bass, rock 
cod, ocean white fish, hake, bonito, jack mack- 
erel, and other species have been collected 
from Cortez Bank on Baja California coast 
northward to Santa Monica Bay. 


_ Pesticides are known to accumulate in the 
livers of fish, so presence of even small 
amounts can first be detected in that organ, 
However, no general relationship has yet been 
established between pesticide amounts in 
liver and those in flesh. Preliminary inves- 
tigations indicate that pesticide amounts in 


— are substantially lower than those in 
iver, 


First Findings 


Preliminary study shows that lowest 
amounts of DDT were in livers of fish taken 


off Baja California; the highest amounts in 
livers of fish collected from Santa Monica 
Bay. Levels of DDT in livers of all fish ex- 
amined ranged from less than + part per 
million parts of liver in 10 sand ass from 
Baja California--to average of 1,000 parts 
per million (ppm) in a group of 5 rockfish 
from Santa Monica Bay (not a commercial 
fishing area), The DDT in flesh of Santa 
Monica rockfish was 30 ppm, Other species 
from Santa Monica Bay had much lower levels 
inbothlivers and flesh. Samples of 41 rock- 
fish from Santa Catalina Island had average 
of only 12 ppm of DDT in livers, Federal 
regulations limit DDT to 5 ppm in fish flesh 
sold for human consumption, 


Study Fishes' Food 


BCF La Jolla recently began to study pes- 
ticide levels in microscopic food of fishes in 
California Current and effect of pesticides on 
anchovies, 





SANTA BARBARA OIL SPILL CAUSED 
LITTLE PERMANENT DAMAGE 


The Santa Barbara (Calif.) oil spill caused 
minimal, if any, permanent damage to the 
ecology of Santa Barbara Channel, This was 
theme of a report of the U.S, Geological Sur- 
vey based on information from government 
agencies and universities, Biologists found 
no evidence that a significant number of ma- 
rine fauna was affected adversely by either 
short-term or long-term effects of the spill. 
Eventhough some marine animal deaths rea- 
sonably canbe attributed to oil, it is not clear 
whether the oilcame from spill area or from 
natural seeps. 


The Findings 


Neither representatives from the Univer- 
sity of Southern California nor Interior De- 
partment could find evidence that deaths of 
seals, sea elephants, or whales were more 
than normal, nor that any deaths were due to 
oil contamination, 


Fish life counts and commercial catches 
showed no decline for comparable periods of 
February to July in 1968 and 1969, Though 
algae and marine grass in intertidal zones of 
Channel Islands were damaged, they had re- 
covered almost fully by August 1969. 
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NEW BOOKLET ON 
INVESTIGATING FISH KILLS 


A 21-page booklet, “Investigating Fish 
Mortalities," has been published by the Fed- 
eral Water Quality Administration (FWQA), 


Commissioner David D, Dominick de- 
scribed it as a comprehensive guide for the 
field investigator in obtaining samples, pre- 
paring specimens for analysis, and evaluating 
data to determine cause of deaths. 


The booklet has a checklist to aid investi- 
gator inthor ough study of kill and in reporting 
symptoms of dead or dying fish. 


Investigation Important 


Dominick said: "It is particularly impor- 
tant that significant fish kills are reported 
and scientifically investigated because they 
may indicate violations of Federal-State 
water quality standards or enforcement 
conference recommendations." The field 
investigator's observations of dead fish and 
their environment are essential todetermine 
whether kill resulted from manmade pollution 
or from adverse natural conditions, Dominick 
also said: ‘Where pollution is the cause, the 
investigator's findings can be a major factor 
in helping to correct the situation," 


U.S. State Relations 


FWQaA has established voluntary reporting 
procedures with the states through its 9 
regional offices to provide a swift response 
to fish kills, The states exercise primary 
responsibility for investigating fish kills 
within their boundaries, but FWQA shares 
this responsibility where interstate waters 
are affected. 


FWQA can provide technical assistance 
to states in conducting investigations, 


Copies may be obtained from Office of 
Public Information, Federal Water Quality 
Administration, U.S. Department of the 
Interior, Washington, D.C, 20242, 


BIGHT NAMED FOR 


HENRY B. BIGELOW (1879-1967) 


The New England coast between Cape Ann | » 
and Cape Small of the western Gulf of Maine 
forms a large open bay, a bight, The bight 
has been named Bigelow Bight by the Board 
of Geographic Names, Geological Survey, U,S, 
Department of the Interior, in honor of Henry 
B. Bigelow (1879-1967). He was anearly con- 
tributor to oceanographic knowledge of the 


area (C.G.S, charts 70 and 1106), 
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The name was suggested by Dr. Joseph J, 
Graham, U.S, Biological Laboratory at Booth- 
bay Harbor, Maine. His recent oceanographic 
studies show this bight has oceanic conditions 
that differ from the remainder of the coast 
and from the offshore waters of the Gulf d 


Maine. 


Bigelow Bight always has been important 
to coastal fishermen for its pelagic and bot- 
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The Ocean Queen, world's largest tuna 
purse seiner, recently made her debut in South 
Pacific. 


Designer and builder is Campbell Machine, 
Inc,, SanDiego. Owneris Ace Fisheries Co., 
captain, Roland Virissimo, 


‘OCEAN QUEEN’ MAKES DEBUT 





The vessel is 202 feet long, has 42-foot 
beam, and capacity of over 1,300 tons of fish, 
Powered by a General Motors 20-cylinder, 
3,600-hp, diesel engine, she has cruising 
speed of 16 knots and range of 7,200 miles. 
Auxiliaries: 3 Caterpillar No, 353 diesels 
w 250 kw. generators; 1 Caterpillar No, 343 
diesel with 150 kw. generators. 





‘QUO VADIS’, NEW SEINER, IS READY FOR WORK 


The new seiner Quo Vadis is seen in photo 
returning to San Diego Harbor (Calif.) after 
seatrialsin early September 1970. The hull 
was designed by Rados Western Corp., ma- 
chinery and interior by San Diego Marine Con- 
struction Co, Built for R. A. Watt, vessel 
is skippered by Joe Rogers. Her length is 
202'9", beam 36'3'", Powered by an Alco 
3,100-hp, diesel, she has a fish capacity of 


ee 


1,000 tons, cruises at 15.9 knots loaded, and 
has a cruising range of 17,000 miles. 


Quo Vadis was expected to leave for fish- 
ing in early October. 


The builder is scheduledto produce 7 or 8 
more similar or larger seiners for various 
owners, 








Checking stomach contents of cod. (Photo: Robert K. Brigham) 
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Vastbeds of marshclams are awaiting use 
by man, scientists of the Virginia Institute 
of Marine Science, Gloucester Point, reported 
in September. They were attending Regional 
Seafood Seminar at Virginia Beach. Dexter 
Haven discussed the distribution and abun- 
dance of Rangia, the marsh clam, in Virginia 


waters. Dr. Marvin Wass described its gen- 


| eral biology. 


Although sampling for Rangia in Virginia 
has not been completed, Haven said they are 
very abundant in parts of James and Rappa- 
hannock rivers, They are found off lower 
Machodoc Creek on Potomac and far up the 
river, but most Potomac tributaries have not 
been sampled. Marsh clams have not been 


found in York River. 
Many in James R. 


In James River, extremely large popula- 
tions occur from below Jamestown Island to 
Windmill Point. Haven reported: "On July 
16, 1970, we took our hydraulic dredge to the 
vicinity of Hog Island on the James River 
near the Surry Power Plant intake for cooling 
water, Clams were liftedby the dredge at the 
rate of 1-2 bushels per minute. These clams 
shucked out about 8 pints per bushel. How- 
ever, yields at other seasons might be lower." 
He estimated that in this stretch of river over 


aton of meats could be recovered in a day. 
The Marsh Clam 


Dr. Wass reported that first record of a 
living Rangia on east coast was by Harry 
Wells in 1955 in Newport River, North Caro- 
lina, Wass stated: "It is not known when or 


how they were first introduced into Virginia, 





MARSH CLAMS ARE UNEXPLOITED RESOURCE, SAYS VIMS 


but they were certainly present in Back Bay 
by 1960, and probably entered the James 
River about that time. The marsh clam is 
the same family with the well-known surf clam 
and the little Mulinia, probably the most abun- 
dant clam in Chesapeake Bay. Both are used 
by wild ducks for food." 


if some natural predators on juvenile 
Rangia were not present, Wass thinks, the 
clams might set so heavily that many would 


starve when plankton productivity was low. 
Food in Texas & Mexico 


One report states marsh clams were 
canned as earlyas 1892 in Galveston, Texas, 
and marketed as "Little Neck Clams."" In 
1957, marsh clams in Mexico were served in 
clam-and-rice dish called "Paella a Valenci- 


ana," 


Possible Food 


In sections of James and Rappahannock 
rivers, marsh clams are so abundant they 
make up probably 98% of the weight of every- 
thing living in the bottom, the VIMS scientists 


claim. 


Haven stated: 'This isan enormous mass 
of usable food. Rangia might possibly be eaten 
by humans cooked in chowders, steamed or 
cooked in other ways. They also could be 
manufactured into poultry feed and cat and dog 


food," 


When used for human consumption, Rangia 
should be harvested and handled under health 
laws regulating oyster andclam use, It is not 
safe to eat those taken from polluted waters, 


the scientists warn, 





12-MONTH OUTLOOK FOR 





VIRGINIA-AREA CRABS REMAINS POOR 


The outlook for crab stocks for the next 
12 months remains poor, say W. A, Van Engel 
and Mark E, Chittenden Jr., who conduct 
crab surveys for the Virginia Institute of 
Marine Science (VIMS), Gloucester Point, 
Va. Relatively few crabs from the 1969 
hatch appeared in samples taken routinely to 
form basis for predicting catch a year in ad- 
vance, 


Van Engel said: ''The crabs which hatched 
out during the summer of 1969 began to reach 
commercial size this month (Sept. 1970) and 
will form the major part of the commercial 
fishery through August 1971. At that time 
the 1970 hatch will reach legal size and will 
become the major source of the catch, Since 
the number of young crabs hatched out in 
1969 appears below average, the catch for 
the fall of this year and next summer is ex- 
pected to be below average." 


Estimate 50 Million Pounds 


The scientists estimate combined Mary- 
land-Virginia commercial catch for Sept. 
1970 through Aug, 1971 may be only 50 mil- 
lion pounds, From Sept, 1969 through Aug. 
1970, unconfirmed landings are believed close 
to 70 million pounds. However, this figure is 
short of the 100 million pounds predicted by 
VIMS for that crab season, 


Why Decline? 


Van Engel had based his higher estimate 
on unprecedented number of young crabs 
appearing inlate summer 1969. But surveys 
in early spring 1970 indicated stock of young 
crabs had been greatly reduced. He believes 
many were destroyed by the unusually heavy 
rains before and during Hurricane Camille in 
August 1969, and the severe cold of last 


winter, although it could not be verified, 





ZS 


Van Engel added: "Most of the crabs 
caught in the last 12 months were hatched in 
1968, Numerically this was the biggest crop 
ever reported."' He noted that crabs hatched 
that year were sonumerous they overcrowded 
bay and lacked adequate food, 


Less Meat Per Crab 


Food demand was greater than the envi- 
ronment could provide, so the crabs were in 
poor condition, They became vulnerable to 
the freshwater flooding and the severe cold 
that followed. 


Van Engel said: "The most unexpected 
blow to the economy came when the crab 
houses realized that they were getting less 
crab meat per 100 pounds of crabs brought 
from the crabbers than any time previously, 
Malnutrition resulted in a reduction in aver- 
age size of crabs which in turn yielded less 
meat. Both Maryland and Virginia crab 
houses reported getting only 8 to 10 pounds 
of meat per 100 pounds of live crabs bought, 
instead of the usual 14 pounds," 


Long-Range Outlook Brighter 


Although the 12-month outlook for crab 
stocks remains poor, the long-range outlook 
is brighter. 


"Crab stocks appear to be on the increase 
again,'' said Chittenden. 'Small crabs hatched 
in 1970 are already present in Virginia waters 
and in such large numbers that we predict 
larger than average supplies for the 12 
months beginning September 1971." 


Many factors could cause change in crab 
population before 1971, the scientists stated. 
But with average crab survival, crabbers can 
look forward to above-average catches in the 
late pot fishery of 1971. Similar catches are 
expected to continue through dredge fishery 
of 1971-72, and into pot fishery of 1972. 
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SOUTH CAROLINA COMMERCIAL CATCHES 





ARE ABOUT AVERAGE IN FIRST HALF 


Landings of fishand shellfish during first 
§ months of 1970 have been about average for 
most species, reports South Carolina's Ma- 
rine Resources Division, Total catches ex- 
ceeded 3.5million pounds, The run of brown 
shrimp in 1970 has been well above 1969's, 
During June, about 357,194 pounds of shrimp 
worth $180,370 to the fishermen were landed 
at S.C. ports, Last year's brown shrimp crop 
in June was only 23,387 pounds, Although 
drought hampered "run" of browns during lat- 
ter June 1970, landing reports from dealers 
up to August indicate a heads-on catch of 
around one million pounds for July. This 
preseason sampling indicated an average or 
slightly better season for browns, 


White Shrimp 


Experimental sampling for white shrimp 
has indicated that the major commercial crop 
is in the Southern coastal area, Spawning 
stocks of white shrimp were down this spring. 
This probably accounts for apparent shortage 
inCharleston area. However, Georgia's white 
"roe'' shrimp crop was extensive enough to 
support a fair fishery during May-June. The 
Marine Resources Division says there is rea- 
son to believe that Georgia's spawning crop 
contributed significantly to Southern portion 
of South Carolina's shrimpfishery. The post- 
larvae are carried into S. Carolina's southern 
sounds, bays, and estuaries via the oceanic 
currents, 


Sea Bass Near Record 


As of August, landings of sea bass were 
approaching all-time high. Over a million 
pounds were landed during January-June 
1970, Large concentrations are located off 
8, Carolina coast, Potentials for expansion 


are significant, the Division believes, 


Blue Crabs Down 


Blue-crab production through June 1970 
was down almost 800,000 pounds. Poor April- 
May catch accounted for decrease in overall 
fishing, Many crabs were in precommercial 
size class and needed just one molt before at- 
taining legal size. The July reports from 
crab dealers and processors indicate a better 
trend: almost a million pounds were reported. 
This was below last July's by only a few thou- 
sand pounds, If prices remain constant, an- 
nual production should be good, Nolarge crab 
kills in commercial fishing areas were re- 
ported this year. Fall and winter sampling 
by Division biologists showed abundance of 
juvenile crabs which would enter summer 
fishery. N. Carolina crab production is good 
this year; trend is even better up the coast, 


Hard Clams 


Landings of hard clams exceeded 77,000 
pounds during first-half 1970, a significant 
increase over past years. The prices for 
clams in New York market have been good; 
clammers were receiving up to $22-23 per 
bushel for little necks, Cherrystones were 
around $9-10 per bushel. The Marine Re- 
sources Division says that the hard-clam 
fishery appears to have a potential for con- 
siderable expansion, The supply has been 
moderate, demand good, and market steady. 


Alewives 


The production of alewives during April, 
peak of the herring run, was down 850,000. 
pounds. This was due to a power failure 
at the Santee-Cooper. The locks were 
closed, Fresh water flow was cut back into 
the Cooper River. This caused critical change 
in salinity--and resulted in considerable 
commercial loss. 








GIANT BLUE WHALE’S VOICE DETECTED BY 





NAVAL SCIENTISTS 


The vanishing blue whale has a strong 
underwater voice --"its powerful, half-minute 
murmur can travel over 100 miles''--report 
scientists of the Naval Undersea Research 
and Development Center (NUC), San Diego, 
Calif. The blue whale, the world's largest 
animal, grows to more than 100 feet and up 
to130 tons, Overhuntinghas greatly reduced 
the stocks. Catch dropped from 6,908 animals 
in 1948 to only one in 1965, 


The discovery occurred during a 6-week 
expedition of Dr. William C. Cummings, a 
NUC senior scientist, and Dr. Raymond M, 
Gilmore, Dr, Joseph R. Jehl Jr., and Steven L, 
Bowen, of San Diego Natural History Museum, 


Expedition Departs From Southern Tip 
of South America 


The expedition departed Punta Arena, 
Chile, aboard National Science Foundation's 
125-foot ship 'R/V Hero', Cummings and 
Paul O. Thompson, research psychologist, 
sighted 4 blue whales, about 75 feetlong, near 
Guafo Island, southern Chile. Immediately, 
they lowered a hydrophone (underwater 
microphone), readied shipboard electronics, 
and began observing whale behavior. 


Two Types of Whale Signals Noted 


The blue whales voiced two kinds of sig- 
nals: one lasted precisely 37 seconds, in- 
cluding a 2-second break, The second type 
lasted as long, but it exhibited two breaks, 
1.5 and 3.5 seconds, Most acoustic energy 
was at 24 cycles per second, a murmuring 
sound about as low in pitch as man can hear, 


Blue-whale signals are much longer than 
those recorded from other whales, They are 
extremely complicated--with overtones ex- 
tending pitchup to about 250 cycles per sec- 
ond, about middle C on musical scale. 


Cummings reported: "An interesting fact 
is that the blue whale produces these signals 
at very standardized intervals. There is a 
precise duration of 100 seconds from the be- 
ovo 





yo 


ginning of one voice sequence to the begin- 
ning of the next. We have also found precise 
timing in the phonations (sounds) of other 
whales, but its significance is stilla mystery, 
We still have no idea what the sounds mean, 


"Beginning with our own work on right 
whales (so called because old time whalers 
considered them the 'right' ones to go after), 
we have learned that these great beasts have 
very characteristic phonations, Five years 
ago, I discovered that right whales repeat a 
complicated, 12-minute stanza of signals in 
exactly the same way, signal for signal, 
More recently, others have reported a simi- 
lar occurrence among humpback whales, the 
so-called song of the whales. ..a good analogy 
for this phenomenon might be a man reciting 
the same poem over and over again, This 
thrilling experience with the blue whales once 
again pointed out the orderly conduct of whale 
voices, 


"It is clear that whale phonations are not 
voiced indiscriminately. They may well 
represent a simple kind of communication, 
Even though it may be a very elementary 
form of communication compared to man's, 
our biggest job as behaviorists is to learn 
what is implied in the sound produced by the 
whales," 


Whales Respond to Other Whale Voices 


Cummings and his coworkers have shown 
that different species of marine mammals 
can recognize one another's voices, They 
played back the eerie screams of the killer 
whale, a predator of other whales, which 
caused gray whales and beluga whales to 
leave an area, 


Helpful To Salmon Fishery 


This knowledge recently was put to practi- 
cal use in an Alaskanriver, There, Dr. 
James F, Fish, NUC oceanographer, suc- 
cessfully kept hundreds of belugas from de- 
vouring young salmon before the fish could 
reach the open sea, 
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TECHNICAL NOTES FOR INDUSTRY 






NEW RECOMMENDATIONS FOR PRESERVATION 
OF FISH BY FREEZING 


M, L. Anderson 


During recent years, research has givenus 
greater insight into the causes of toughening in 
fishduring frozen storage. This article dis- 
cusses the research findings--and uses these 
as a basis to recommend new freezing tech- 
niques, 


Recommendations for preserving fish by 
freezing have been based on the results of 
studies made over a period of about 40 years. 
The studies were designed to determine the 
effects of storage time, storage temperature, 
and other variables on quality of stored prod- 
uct, 


The researchers have found that fish re- 
tain their quality best when they are (1) of 
good quality initially, (2) wrapped in material 
that is a good barrier to passage of air and 
moisture, and (3) deep-frozen, preferably at 
-20° F, However, holding times, tempera- 
tures before fish are frozen, and rate of freez- 
ing them have not always been considered 
critical, 


Retaining Quality in Frozen Storage 


The retention of quality in fish when held 
in frozen storage as recommended has been 
attributed largely to the effect of low tem- 
perature inslowing the rates of reactions that 
decrease quality. If the storage temperature 
is not low enough, the reactions causing tough- 
ening and development of rancidity usually end 
the product's storage life quickly. 


Although much was known about the nature 
of the reactions causing rancidity, little was 
known about the nature of those causing tough- 
ening, About 20 years ago, evidence began to 
accumulate that toughening in frozen-stored 


fishis accompanied by the hydrolysis of lip- 
ids--by the breakdown of fats and related 
compounds as the result of the action of en- 
zymes. Because of differences in the extent 
that the hydrolysis of lipids affects the tough- 
ening process in various species of fish, the 
relation was not generally recognized. During 
the past five years, however, studies have 
shown that the two phenomena are definitely 
related, We now know enough about the tough- 
ening process topropose a model for the way 
toughening takes place in frozen tissue. 


What does this information on the nature 
of the process that results in loss of quality 
mean for the fisherman, the handler, the proc- 
cessor, and the distributor of fish preserved 
by freezing? Here is the way prefreezing 
handling, freezing rate, and storage temper- 
ature affect the course of lipid hydrolysis-- 
and affect the development of toughening. 


Prefreezing Holding Time & Temperatures 


The products of lipid hydrolysis begin to 
accumulate after the death of the fish. The 
rate at which these products accumulate de- 
pends on the temperature at which fish are 
held--the higher the temperature, the faster 
the products form. Before a fish is frozen, 
these products of lipid hydrolysis exert some 
effect onthe proteins of a fish; but soon after 
itis frozen, they exert their full effect. Even 
in a fish deep-frozen at recommended tem- 
peratures, they will bring about toughening 
in less than two weeks. The greater their 
amounts present, the greater the toughening, 


This finding indicates that after fish are 
caught and, before they are processed, those 
destined for freezing should be held in ice, 
Ideally, whenthey are removed from the water 





M. L. Anderson is Research Chemist, BCF Technological Laboratory, Gloucester, Massachusetts 01930. 
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in which they are caught, their temperature 
should be held as close to 32° F, as possible 
until they are frozen, Because a time-tem- 
perature relation applies to lipid hydrolysis 
during storage of fish in ice, they should be 
frozen as quickly as possible after capture-- 
preferably before onset of rigor. 


Freezing Rate 


Paradoxically, altho: sh lowering tempera- 
ture tends to slow rate of chemical reaction, 
some reactions occur more rapidly at tem- 
peratures just below 22° F, than at those just 
above it. In short, the favorable conditions 
for reaction in the frozen muscle just below 
32° F, more than offset effects of decreased 
temperature on reaction rates. Some reac- 
tions that cause toughening are of this type. 
Recently, researchers reported that reac- 
tions causing decreases in the substances 
which contribute to flavor of very fresh fish 
are also of this type. These findings argue 
strongly for use of very-quick-freezing tech- 
niques, such as can be obtained with liquid 
nitrogen, liquid carbon dioxide, or liquid Re- 
frigerant 12. 


Storage Temperature 


Recommendations for storing fish at about 
-20~ F, have been based on assumption that 
retention of quality for long periods at that 
temperature is due simply to effect of tem- 
perature on slowing reaction rates. Re- 
searchers thought that if fish were held in 
storage long enough, the changes in quality 
would be just as extensive as those that oc- 
cur more quickly at higher storage tempera- 


tures. We now have found that lipid hydroly- 
sis proceeds to various levels of completion, 
depending on the temperature of storage. In 
the range of practical storage temperatures, 
the lower the storage temperature, the less 
the extent to which lipid hydrolysis will occur, 


This new finding means that the potentials 
for retention of quality through lowering tem- 
perature of storage are greater than we had 
predicted previously. To reap benefits of 
storage at low temperature, however, we must 
maintainlow storage temperature. If we al- 
low temperature to rise--even for a short 
period--the hydrolysis of lipid will not only 
occur at an increased rate but will tend to 
approach a higher level of completion, 


Recommendations 


1, After fish are caught and, before they 
are processed, holdin ice those fish destined 
for freezing. 


2. During period of iced storage before 
freezing, lower temperature of fish quickly to 
32° F., and hold them at that temperature, 


3, Freeze the fishas soonafter capture as 
possible--preferably before onset of rigor. 


4, When freezing fish, use very-quick- 
freezing techniques, such as can be obtained 
with liquid nitrogen, liquid carbon dioxide, or 
liquid Refrigerant 12. 


5. While holding fish in frozen storage, do 
not at any time allow their temperature to rise 
above -20° F, 
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NORTHERN SHRIMP: Its Fresh & Frozen Life When Cooked 





at Different Stages of Freshness 


Burton L. Tinker and J. Perry Lane 


Norwegian and Swedish scientists have re- 
ported that the quality and yield of northern 
shrimp, Pandalus borealis, can be enhanced 
by cooking the catch soon after harvesting. 
BCF's Gloucester Technological Laboratory 
sought to determine the extent of the advan- 
tage of cooking shrimp within 2 hours after 
catching over shrimp cooked 24 hours after 
catching--and over shrimpnot cooked at all. 
We also investigated the freezing of shrimp 


al sea, 


This study was concerned with raw frozen 
shrimp and with frozen shrimp because New 
England northern shrimp are marketed in both 


forms. 


The shrimp used were caught in Gulf of 
Maine during February 1968 in three days of 


fishing, 
The Test 


The shrimp cooked at sea were cooked by 
the following method: A gas-fired Frialator1/ 
of 10-gallon capacity was filled with sea wa- 
ter, which was heated to boiling. Two wire 
baskets, each containing about 5 pounds of 
washed shrimp, were immersed in the boiling 
water (water resumed boiling in less than a 
minute) for 2 minutes, This procedure was 
repeated until 50 pounds of shrimp from each 


tow were cooked, After cooking, they were 


allowed to cool on deck to ambient tempera- 
ture (32°-42° F.), The cooling time was 2 to 
3 hours, Half the shrimp were packed in fillet 
tins and stored in ice within insulated con- 
tainers; half were individually quick-frozen 
(IQF), The quality and storage life of shrimp 
reported in this paper were determined pe- 


riodically by a laboratory taste panel, 


Results of Study 

The results of this study showed that cook- 
ing at sea improves the texture end enhances 
the flavor of northern shrimp. More impor- 
tant, the quality of shrimp cooked at sea less 
than 8 hours after landing was better than the 
quality of shrimpheld for more than 8 hours 
before cooking. The texture of the shrimp 
cooked at sea was firmer, and the shelf life 
was longer than that of shrimp cooked ashore 
24 hours after being caught. 

Shrimp cooked at sea and stored at 33° F, 
rated an average score of 6.6 (fair to good), 
and theyhad an average acceptable shelf life 
of about 3 weeks, This compared with a shelf 
life of 1 week for shrimp cooked ashore, The 
shrimp cooked andfrozen at sea had an aver- 
age quality rating of 7.0 (good), compared with 
6.3 (fair to good) for shrimp frozen in raw 
state. The samples cooked and frozen at the 
laboratory were of low quality throughout the 


test (5 months). 





Mr. Tinker is Chemist 
Mr. Lane is Supervisory Research Food Technologist 


1/Trade names are used to simplify description of experiment, not to endorse commercial products. 


} BCF Technological Laboratory, Emerson Avenue, Gloucester, Mass. 01930. 


USE OF ANTIFOAMING AGENTS IN SHRIMP COOKING 





John C. Leyczek Jr. 


When shrimp is cooked in brine, one prob- 
lem noted by some processors is the forma- 
tion of an excess amount of foam. This is 


particularly noticeable in cooking at sea. 


Recently, several silicone antifoam emul- 
sions have been evaluated for use as de- 
foamers in shrimpcookers, The antifoamants 
were FG-10 from Dow Chemical, and AF-72 
silicone antifoam from General Electric. 
Both antifoamants are approved by the U.S. 
Food and Drug Administration for use as 
direct food additives in concentrations de- 
cribed in their literature. The permissible 
concentrations vary according to the individ- 


ual foam, and the user should observe these. 
Testing Emulsions 


To test the emulsions, each was added to 
a uniform amount of water that contained a 
Dow's FG-10 


was added in 10 ppm, and General Electric's 


16% salt solution by weight. 


AF-72 was added inconcentrations of 30 ppm. 
Then, the solution was brought to a boil, and 


an equal amount of shrimp added to each. 


Results showed that both emulsions were 
successful in retarding formation of foam 


ordinarily produced when shrimp is cooked, 
Dow's FG-10 


Dow's FG-10 emulsion is afood grade 10% 
silicone emulsion designed for aqueous solu- 
tions. It is effective at temperatures up to 
212° F., inconcentrations from 10 to 100 ppm, 
It can be ordereddirectly from Dow Corning 
Corporation, 886 Washington Street, Dedham, 
Massachusetts 02026. 


gallon can is 56 cents per pound. 


The price for a 5- 


GE's AF-72 

General Electric's AF-72 is a 30% silicone 
emulsion designed for aqueous solutions in 
concentrations up to 33 ppm. However, this 
emulsion did not mix with brine solution as 
easily as Dow's FG-10. It required a little 
more stirring. It can be ordered directly 
from General Electric Company, 2120 Com- 
monwealth Avenue, Auburndale, Massachu- 
setts 02166. The price for one to 25 cans is 
$1.53 per pound, and $1.23 per pound for or- 


ders over 25 cans. 





Mr. Leyczek is Northeastern Cooperative Student with BCF Technological Laboratory, Emerson Avenue, Gloucester, Mass. 01930. 


1/Trade names are used to simplify description of experiment, not to endorse commercial products. 
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Because picking meat from crab by hand 
is tiresome--and because the meat adheres 
tenaciously to the shell--the search for a 
mechanical process to separate meat from 
shell has challenged ingenuity of industrial 
scientists. 


One was Dr. Wayne Tretsven, BCF Tech- 
nology Laboratory, Seattle. He saw two basic 
needs: the need torecover meat not now being 
recovered by hand-picking method; the need 
toimpr ove efficiency of present manual meth- 
od, For example, sections of the crab that 
are hard to pick, such as tips of legs, might 
be picked with aid of a machine, whereas 
prime sections, suchas the large leg section 
of the Dungeness crab, can best be separated 
manually. 


Dr, Tretsven's Approach 


Dr. Tretsven visualized a combined manual 
and machine process in which the prime- 
value, easy -to-separate meat is recovered by 
hand, and the lesser-value, hard-to separate 
meat is recovered by machine. In the ma- 
chine recovery, he pictured a centrifugal 
method in which the shell portions, after hav- 
ing been chopped into #-inch lengths, are 
separated from the meat by the difference in 
density of the meat and shell in brine. 


A centrifugal provides several options in 
adjusting operation to (a) size of crab, (b) dif- 
ficulty in separating meat from shell, (c) 
availability of labor, and (d) market for the 
product. Youcanproduce an aseptic product 
free from possibility of human contamination 
because if you choose a completely mechan- 
ized operation--with small hard-to-pick 
crabs, for example--the crab is not touched 
by hand after it is butchered and cooked, 


GETTING MEAT FROM UNCOOPERATIVE CRABS 





Sought Continuous Process 


Dr. Tretsvenhad difficulty developing his 
process, primarily because he wanted a con- 
tinuous rather than a batch process. To ac- 
complish this, he had to use a centrifugal, 
which will discharge solids continuously. The 
only centrifugal available, however, was one 
designed to separate solids such as wood pulp, 
Nevertheless, it worked remarkably well. 


The main difficulty was that it broke the 
crab meat intoparticles smaller than is most 
desirable. Tosolve this problem, Dr. Trets- 
ven suggested several changes in the centrif- 
ugal's design, whichthe manufacturer is un- 
dertaking. 


Crab-Meat Yield Up 50% 


Even at present stage of development, the 
process is impressive: itincreases yield of 
crab meat by 50%. This improved yield re- 
sults from virtually complete separation of 
meat from shell, andlessloss of soluble pro- 
tein and flavor components from meat. 


Dr. Tretsven has tried his process with 
three species of crab: Dungeness, blue, and 
tanner (also called snow crab). The yields 
he obtained from Dungeness crab waste after 
crab had been picked was 14 to 20%; from 
cooked blue-crab claws 31%; from cooked 
tanner-crab bodies 52%; and from cooked 
tanner-crab legs 29%, 


Dr. Tretsven's process has the potential 
of rapidly producing in a continuous opera- 
tion an aseptic, uniform, flavorful product at 
low cost and minimum labor and waste. Be- 
cause of these advantages, he is confident that 
crab processing in the future will be done by 
this method. 






























TRAILER SHIPMENT OF LIVE DUNGENESS CRAB 


Tosell Dungeness crab meat successfully, Trial Shipments 
advise the scientists of BCF's Seattle Tech- 


nology Laboratory, you have to keep in mind The researchers, in cooperation with in- 

that it's a delicious but delicate product sub- dustry, took a 30-foot refrigerated commer- 

ject torapid spoilage. So, the best way isto cial trailer andinstalled a refrigerated-sea- 

deliver it alive. water system with plastic trays, each holding 
8 crabs. 


The first real step in this direction was 
taken about 3 years ago by the laboratory. It 
perfected a method of shipping live crab by 
air. The aim wastoship live Dungeness crab 
from Washington State, where they grow toa 
nice 2-pound size, to Hawaii, where they don't 
grow. The method was sosuccessful that live 
Dungeness crabcan be air-shipped to almost 
anywhere in the world. 


By Truck 


How about shipping them by truck? Of 
course, a truck takes longer, and this gives 
the crab more chance to die, which they do 
easily enough. 


This problem of crab mortality was solved 
by using the know-how acquired in learning 
how to air-ship live crabs and by taking ad- 
vantage of the fact that weight is not crucial 
intruck shipment. The laboratory developed 
a system of holding crab. It used shallow 
trays flooded with filtered, recirculated, re- 
frigerated seawater. Dungeness crab are 
kept in good condition for at least 7 days. 
And, in 7 days, live crab can be trucked to Fig. 1 - Loading live Dungeness crab in holding trays aboard 
virtually any place in the United States. a crab boat on the coast of Washington. 


Figs. 2 & 3 - Unloading trays of live Dungeness crab from 30-foot refrigerated trailer at a market in Portland, Oregon. 
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Fig. 4 - Customer for live Dungeness crab held in tank after being shipped from coast of Washington. 


In the first over-the-road test, 3,600 
pounds of live Dungeness crab were loaded 
into the trailer at a plant on the Washington 
coast and truckedto Portland, Oregon, by way 
of Seattle, a distance of 380 miles. The run 
was a complete success: all the crabs were 
alive and well. 


Inthe next test run, the truck owners ship- 
ped 4,200 pounds of live crab from Westport, 
Washington, to California, where they made 
deliveries to Port Morrow, Santa Barbara, 


Redondo Beach, San Pedro, and Long Beach, 
The total distance was about1,300 miles. The 
results were encouraging enough for the firm 
tocontract for two40-foot trailers to be out- 
fitted for regular crab hauling. At present, 
live Dungeness crab are being air-shipped 
from Alaskato Washington State, and distrib- 
uted by truck along the coast. 


Nowthere's anindustry based on shipping 
live Dungeness crab by air and truck~--and 
there are happy gourmets. 








FISH PROTEIN ‘ISOLATES’ 





ARE MODERN FOOD INGREDIENTS 


Wider use of fish protein concentrates as 
pure isolates is indicated by work of the BCF 
Technology Laboratory, Seattle, Washington. 
Believing that underutilized species of fish 
could be used as a basic source of protein, 
its scientists separated and concentrated 
fish proteins into isolates. These contain 
over 90% protein and should have wide appeal 
in the food industry. 

Fish protein concentrate (FPC) was de- 
veloped by BCF primarily for use as a nutri- 
tious protein supplement; fish protein isolates 
also maybe used in foods for their desirable 
'functional' properties. 

A Food's 'Functionality' 

Functionality in a food is its ability to 
impart desirable characteristics to a proc- 
essed food. Egg albumin, for example, is 
used to make meringues, or to give spongi- 
ness to angel food cake, Lean meat is used 
to bind fats and water in processed meats 
such as frankfurters. Egg yolk is used for 
Similar purposes to emulsify the water, 
vinegar, andoilin mayonnaise. Less familiar 
examples are coffee whiteners and synthetic 
whipped toppings, where sodium caseinate is 


used asalipidemulsifier and whipping agent, 


In recent years, vegetable proteins have 
been isolated and modified to fill functions in 
processed foods industry, where demand for 
them is increasing continually. Protein iso- 
lates made from fish have an added advantage 
over vegetable proteins: they are superior 


nutritionally. 
How Lab Prepares Isolates 


Fish protein isolates are prepared at 
Seattle Technology Laboratory by extracting 
minced, eviscerated, and deboned fish with a 
mild saline solution to remove most water- 
soluble constituents and oil. Then, the ex- 
tracted muscle protein is treated with an 
enzyme, and the modified proteins are iso- 
lated, washed, and dried, The isolates are 
white, bland to the taste, and have good 
properties as moisture binders, emulsifiers, 


and whipping agents in processed foods, 


The work at Seattle suggests that in the 
future FPC may be produced in several 
forms. Like many natural products, purified 
fish proteins willappear as an indistinguish- 
able component in many foods blended to suit 


the preferences of people everywhere, 
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U.S. STANDARDS FOR 





FROZEN RAW SCALLOPS ANNOUNCED 


To help the consumer select high-quality 
fishery products, BCF has published a vol- 


untary standard for frozen raw scallops. 


About 27% of the fishery products proces- 
sed in the United States (about 327 million 
pounds in 1969) is inspected by the U.S. De- 
partment of the Interior (USDI). Many of the 
products carry the USDI shield. 





PACKED UNDER 
CONTINUOUS 
INSPECTION 


OF THE 
U. S. DEPARTMENT 
OF THE INTERIOR 














Shield using red, white, and 
blue background. 


Shield with plain 
background, 


Under the inspection program, products 
are graded "A", "B", 


Inspection for compliance with sanitation and 


or "not acceptable." 


public health requirements is part of the BCF 


inspection service at processing plants. 


The voluntary program, paid for by the 
processor, is similar to the also-voluntary 
Agriculture Department grading of poultry 
and dairy products. Any commercially har- 
vested scallops are eligible for grading under 
the new standard. The U.S. scallop industry 
harvests 3 major areas: off Alaska, south- 
eastern U.S., and the traditional scallop 
grounds off New England. Industry repre- 
sentatives worked with BCF technologists and 


scientists in developing the technical aspects. 


Requirements for Product 


Some requirements to receive Grade A 
state that the scallops must have good flavor 
and odor, reasonably uniform color, and be 
practically free from extraneous material. 
For Grade B, some of the defects noted are 


allowed within certain tolerances. 


Current standards cover 17 fishery pro- 
ducts, including precooked breaded scallops. 
The standards guide the processor in pre- 
paring a high-quality product; they provide 
the distributor, wholesaler, retailer, and con- 
sumer with anaccurate description of quality 


level. 
Copies of Standards Available 


A processor does not have to subscribe to 
the USDI service to adhere to the standards. 
They may be used in a processor's quality- 
control program, but the U.S. Grade A shield 
may not be displayed on the package unless the 
plant subscribes to the program. Copies of 
the standards for frozen raw scallops may be 
obtained from Publications Unit, BCF, 1801 


N. Moore St., Arlington, Va. 22209. 


Standards also are available for fish 
blocks, cod fillets, haddock fillets, halibut 
steaks, ocean perch fillets, breaded fish por- 
tions, fried fish portions, salmon steaks, fried 
scallops, raw breaded shrimp, raw headless 
shrimp, sole and flounder fillets, breaded fish 
sticks, fried fish sticks, headless dressed 


whiting, and raw fish portions. 


ay 


She Red Grouper 


oF the 





of Mexico 


Luis R. Rivas 





Fig. 1 - The red grouper (Epinephelus morio). B& W photo of 
color plate. Adult specimen from Puerto Rico. 
(Evermann & Marsh, 1902.) 


The red grouper (Epinephelus morio) is 
probably the most abundant and commercially 
important grouper in the Gulf of Mexico, ac- 
cording to Jarvis (1935: 3) and Moe (1969: 2), 
This is supported by records of the BCF Ex- 
ploratory Data Center, Pascagoula, Miss., 
during 1950-1970. 


There are 259 stations from which the red 
grouper was recorded--but only 144 for the 
scamp (Mycteroperca phenax) and 145 for the 
black grouper (M. bonaci). Records for other 
species of groupers (Mycteroperca, Epine- 
phelus) are much fewer, despite the same 
fishing effort. 


Unfortunately, anindex of abundance from 
U.S. catch statistics is not available because 
the various species are combined as ''grou- 


pers", Mexican statistics, however, distin- 
guish the red grouper ("mero") from other 
species. According to Carranza (1959: 222), 
the Mexican red grouper fishery of Campeche 
Bank is a very important source of food and 
revenue: it represented 66% of total fish pro- 
ductionin1955, Between1950 and 1964, pro- 
duction of red grouper in Mexico increased 
from 2,000 to 7,000 metric tons. It declined 
to about 6,450 in 1968 (Solis Ramirez, 1970), 


Red grouper was 77% (4,991 m., tons) of 
Campeche Bank fish production in 1963; it was 
worth US$726,645 (Gutierrez, 1965). It de- 
clined to 70% in 1967-68 (Solis Ramirez, 1970), 


In the United States, except for Florida 
Gulf coast, the red grouper catch is only in- 
cidental tored snapper fishery (Moe, 1969: 76; 





L. R. Rivas is Staff Ichthyologist, BCF Exploratory Fishing and Gear Research Base, Pascagoula, Miss. 39567. 
Contribution No. 234, 
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Jarvis, 1935: 3; Carpenter, 1965: 27). Com- 
mercial snapper fishermen catch very few red 
grouper because they fish much below these 
groupers' usual depths, 


The red grouper is a valuable fishery be- 
cause of its relative abundance, excellent 
flavor, and size suitable for various types of 
processing. The Florida west coast red grou- 
per stocks may be overfished and should be 
managed if yield continues to decline despite 
increasing effort (Moe 1969: 77,81), Asimi- 
lar situation occurs on Campeche Bank (Solis 
Ramirez, 1970: 128). 


THE RED GROUPER 


The red grouper is easily identified by the 
straight -edged dorsal finmembrane which, in 
other groupers, is notched between the spines 
(Figure 1). (For keys, descriptions, and fig- 
ures toidentify genera and species, see Smith, 
1961, and Rivas, 1964. Moe (1969: 3) gives a 
brief taxonomic description), In Mexico, it is 
called "mero''; in Cuba, "cherna americana", 
or ‘chernade vivero,." In addition to Mexico, 
there is anactive Cubanfishery for red grou- 
per on Campeche Bank, 


Little is known of the biology, distribution, 
ecology, and other aspects of its life history. 
In 1969, Moe dealt mostly with age, growth, 
and reproduction of red grouper from a small 
area off the central Florida Gulf coast. Some 
needed information is presented in this 
article, 


MATERIALS AND METHODS 


This study is based on biological, ecolo- 
gical, geographical, and other data stored on 
IBM cards at the BCF Exploratory Data Cen- 
ter. It comprises 20 years of exploratory 
work, Data ondepth, water temperature, etc., 
for a given station are punched on "'station 
cards", Data for a given species, its place 
of capture (station), number of specimens, 
weights, etc., are punched on"'species cards". 
The cards are read into a Univac 9200 com- 
puter and information quickly retrieved in 
printout form, 


The exploratory work extends from Cape 
Hatteras, N.C,, to the bulge of Brazil (Forta- 
leza); itis most intensive in the Gulf of Mex- 
ico, Therefore, horizontal distribution for the 
red grouper inthe Gulf is covered adequately. 
Over 20 years, 259 stations scattered through- 
out the Gulf yielded 634 specimens weighing 
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0,25 to38.5 pounds, and totaling 4,175. Aver- 
age weight is 6.6 pounds, 


The red grouper is a bottom fish. We 
have no records at less than 4 or more than 
62 fathoms, Work with bottom-sampling gear 
extended from 2 to 2,000 fathoms, so vertical 
distribution, too, is covered adequately. 


Inthe sections on depth distribution, temp- 
eratures of occurrence, and seasonal abun- 
dance, the Gulf of Mexico is divided intoa 
northern and a southern portion, The northern 
Gulf is north of a line from the Rio Grande 
to Cape Sable, Florida; the southern Gulf is 
south of that line and west of easternmost 
edge of Campeche Bank, 


GEOGRAPHICAL DISTRIBUTION 


The red grouper is restricted to the trop- 
ical and subtropical western Atlantic from 
Cape Hatteras to Brazil (Smith, 1961), Un- 
verified literature records from New England 
are probably stragglers. Our northernmost 
record is 50 nautical miles E of Cape Fear, 
N.C., and the southernmost 107 nautical miles 
NNW of Cayenne, French Guiana, The red 
grouper is primarily continental; its center 
of abundance is Florida shelf and Gulf of 
Mexico (Moe, 1969: 3). 


Our data, Figure 2, show geographical 
distribution of the red grouper in Gulf. It 
occurs with less-abundant groupers: the 
snowy grouper (Epinephelus niveatus), 
Warsaw grouper (E, nigritus), rock hind 
(E, adscensionis), Kitty Mitchell (E, drum- 
mondhayi), red hind (E, guttatus), yellowfin 
grouper (Mycteroperca venenosa), scamp 
(M, phenax), gag (M. microlepis), yellow- 
mouth grouper (M, interstitialis), and black 
grouper (M, bonaci). 


The red hind, although very good to eat, 
istoosmalland scarce to attain commercial 
importance. The scamp, however, is much 
larger, of excellent flavor, and is served as 
a delicacy inrestaurants along our Gulf coast, 
The yellowfin grouper is said to be occasion- 
ally poisonous, 


DEPTH DISTRIBUTION 


Data analysis indicates red grouper occurs 
at different depth ranges and mean depths ac- 
cording to its latitudinal distribution in Gulf 
(Figures 2,3). In northern Gulf, depth range 
extends from 4 to 62 fathoms with a mean 
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Fig. 3 - Depth distribution (fathoms) of red grouper in Gulf. Black 
bar indicates 68.26% of records, obtained from one standard de- 
viation on each side of mean and rounded to 70% and nearest 
fathom for convenience, 
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depth of 22; about 70% of records extend from 
13 to 31 fathoms. The red grouper is found 
between about 10 and 400 feet (about 2 to 67 
fathoms) off the central Florida west coast 
(Moe, 1969: 68), In southern Gulf, range ex- 
tends from 15 to58 fathoms--a meandepth of 
29, and about 70% of records extend from 25 
to 33 fathoms. 


As with the snappers (Rivas, 1970: 43), 
juveniles and young of the red grouper occur 
shallower than the mean depth, and larger 
adults occur deeper than the mean depth 
(Figure 4). Only specimens weighing an 
average of 3 pounds were taken at depths of 
less than 15 fathoms, and only specimens 
weighing an average of 11 pounds were taken 
at more than 40 fathoms. This agrees with 
indications of size/depth relationship dis- 
cussed by Moe (1966: 17, 1969: 71) for red 
grouper off central Florida Gulf coast. Ac- 
cording to our records, its average weight in 
Gulf is 6.6 pounds, The largest specimen 
weighed 38.5 pounds, 
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Fig. 4 - Weight/depth relationship of red grouper. The curve was constructed by joining 3 points, each representing average weight 


at average depths of 3 depth intervals (4 to 24, 25 to 44, and 45 to 62 fathoms) comprising species' entire depth range. 








SEASONAL ABUNDANCE AND 
MIGRATION 


Seasonal changes in water temperature 
cause seasonal fluctuationin occurrence and 
abundance of fishesinGulf. In northern Gulf, 
tropical species appear in spring, become 
more abundantin summer, and are absent or 
nearly absent in winter (Rivas, 1968: 2). 


To establish seasonal abundance from 
catch records, the seasonal fishing effort 
must be determined --because greater fishing 
effort during a seasoncould indicate greater 
abundance due to increased effort and not to 
favorable temperatures, 


Temperature fluctuations in Gulf do not 
reflect the four seasons, Rather, these fluc- 
tuations may be better interpreted in terms 
of the "cold season" (November through 
April) and ''warm season" (May through Oc- 
tober) of the year. Also, there are seasonal 
temperature differences between northern 
and southern Gulf, and within each of these 
regions (Rivas, 1968; see also next section), 


Seasonal effort, therefore, was obtained 
fromthe number of fishing stations occupied 
during the cold season, compared to number 
occupied during warm season (Figure 5), 
Throughout the Gulf, 2,685 bottom-sampling 
stations, within red grouper's depth range, 
were occupied since 1950. In northern Gulf, 
of 2,142 stations, 1,093 (51%) were occupied 
during cold season; 1,040 (49%) during warm 
season. Insouthern Gulf, of 543 stations, 349 
(64%) were occupied during cold season, and 
194 (36%) during warm. 


Since fishing effort in northern Gulf is 
practically the same for the two seasons, 
valid interpretations of abundance can be 
made, Figure 5 shows seasonal fishing ef- 
fort compared with seasonal abundance of 
red grouper in northern Gulf. Of 109 sta- 
tions yielding red grouper in northern Gulf, 
20 (18%) occurred during cold season of year, 
and 89 (82%) during warm season. In north- 
ern Gulf, therefore, the red grouper is much 
more abundant during warm season, The 
much-reduced abundance during cold season 
is emphasized further by paucity or absence 
of records during November through March. 
There are only two records for November, 
none for December, one for January, one for 
February, and one for March. 
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Fig. 5 - Seasonal fishing effort and seasonal abundance for red 
grouper in northern Gulf. Effort is expressed as percentage, 
for each season, of total fishing stations (2,142) since 1950, 
Abundance is expressed as percentage, for each season, of total 
stations (109) yielding red grouper since 1950. 


The near -absence of red grouper in north- 
ern Gulf during cold season indicates its 
movement away during late fall. Off the 
Florida Gulf coast (northern Gulf), the red 
grouper appears to move inshore in summer 
and offshore in winter (Moe, 1963: 103; 1969: 
71). This hypothesis is not supported by our 
data since there are very few or nored 
grouper records for the winter--and those 
fish were taken at about the same depths as 
those in spring, summer, and early fall, 
Furthermore, our extensive depth coverage 
with bottom-sampling gear down to 2,000 
fathoms has yielded no red grouper below 46 
fathoms during cold season, Results from 
tagging are inconclusive (Beaumariage, 1969: 
13; Moe, 1966: 17; 1967: 228). 


Because of the unequal seasonal fishing 
effort inthe southern Gulf, no valid interpre- 
tations of seasonal abundance can be made. 
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However, Jarvis stated in 1935 that, on 
Campeche Bank, the greater part of red 
snapper catch, including red grouper, is 
made between October and April. Off Quin- 
tana Roo (Yucatan), the greater catches of 
red grouper are made during December and 
January (Carranza, 1959: 222), These state- 
ments indicate that in southern Gulf the red 
grouper must be more abundant during cold 
season, 


Circumstantial evidence suggests that 
there may be a seasonal migration between 
northern and southern Gulf, rather thana sea- 
sonalinshore-offshore movement. However, 
Smith wrote in 1961 that adult groupers have 
a strong homing tendency, and that their mi- 
gration to remote places must be accom- 
plished by ocean currents during pelagic lar- 
val stages. 


If migrations of adult red grouper actually 
occur between northern and southern Gulf, the 
path must be along western perimeter. It is 
not probable that these strictly bottom fish, 
which occur at less than 70 fathoms, could 
cross the 185-nautical mile gap (100 to 2,000 
fathoms) between Campeche Bank and the 
Florida shelf. (A movement of at least 500 
nautical miles was reportedfor a tagged red 
grouper by Moe in 1966.) 


TEMPERATURES OF OCCURRENCE 


Since the red grouper is strictly a bottom 
fish, only bottom temperatures are consider- 
ed here, 


The fish occurs at different temperature 
ranges and means accordingto season and its 
latitudinal distribution in Gulf (Figure 6), In 
northern Gulf, during cold season, bottom 
temperatures at mean depth of 22 fathoms 
(Figure 3) range from 61°to 69°, with a mean 
of 65°, During warm season, temperatures 
range from 63° to 84°, with a mean of 67°, 
In southern Gulf, during cold season, bottom 
temperatures, at mean depth of 29 fathoms 
(Figure 3), range from 73°to78°, with a mean 
of 76°, During warm season, temperatures 
range from 68° to 82°, with a mean of 77°, 
These temperature patterns for northern and 
southern Gulf agree with vertical extent of 
surface temperatures (Rivas, 1968: 3). 


Innorthern Gulf, therefore, there is a sea- 
sonal fluctuation of 2° in mean bottom tem- 
perature at 22 fathoms, but only of 1° in 
southern Gulf at 29 fathoms. In northern 
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Fig. 6 - Seasonal temperatures of occurrence (°F) of red grouper 
at its mean depth of occurrence in northern (22 fathoms) and 
southern Gulf (29 fathoms}. Black bar indicates 68.26% of rec- 
ords, obtained from one standard deviation of each side of 
mean and rounded to 70% and nearest degree for convenience. 


Gulf, also, the mean bottom temperature is 
about 10° lower at 22 fathoms than in south- 
ern Gulf at 29 fathoms, regardless of season. 
This is explained by the 735-nautical mile 
latitudinal extension of Gulf comprising about 
equal portions of temperate and tropical zones 
(see also Rivas, 1968: 2). 


The temperature range of 61° to 84° for 
red grouper, including all seasons and entire 
Gulf, indicates a wide temperature tolerance, 
This is supported by its latitudinal range, 
which extends from north temperate zone 
southward to Brazil. 


HABITAT 


Optimal temperatures, depths, or seasons 
are not necessarily indicative of red grouper 
abundance unless they are associated with 
suitable bottoms, As do the snappers, 
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groupers prefer hard bottoms of broken re- 
lief with coral heads and outcrops of rocks 
(Carpenter, 1965: 8), This type of bottom is 
described and called "live-bottom habitat" by 


Struhsaker (1969: 272). Off Florida's west 
coast, the red groupers frequently occupy the 
crevices, ledges, and caverns formed by the 
limestone reefs (Moe, 1969: 68). 


Groupers need shelter and seek crevices 
and holes in which to hide (Smith, 1961: 2:2). 
Field observations indicate that red groupers 
seldom stray from shelter. They normally 


avoid midwater and, usually, stay on or very 
near the bottom, Usually, a grouper hooked 
on very light tackle will dart for the nearest 
hole, from which it is difficult to dislodge, 
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Jish Biases ha rom an Vhidlersoks Habitat 


William L, High and Alan J, Beardsley 


Saturation diving from an undersea habitat permits sci- 
entists to make direct observations and to maximize their 
effective underwater time. During Mission I of Tektite II in 
the U.S, Virgin Islands, the authors conducted studies of fish 
behavior in and near pots (traps). 


Three pot designs were studied: (1) the typical Virgin 
Island pot of chicken wire and wood strips, (2) an experimental 
collapsible pot utilizing nylon web and analuminum frame, and 
(3) a commercially manufactured plastic pot. 


The Virgin Island pot captured the greatest number of 
fish, although they were smaller than those captured in the 
experimentalpot. The plastic pot caught few fish. Numerous 
behavioral characteristics relating to fishes within the in- 
fluence of the pots were noted, including territorial defense, 
social behavior, and predator-prey relationships. Bait 
seemed to play a minor role in attracting fish to the pots. 





For over 15 years, fishery scientists have 
utilized scuba gear effectively as a research 
tool. The ability todescend beneath the sur- 
face to observe directly harvesting gear in 
action and to study animal behavior has pro- 
vided valuable information for the develop- 
ment ofimproved fishing gear and techniques 
(High, 1969). However, due to the effects 
of water pressure, divers can remain sub- 
merged only for relatively short time periods 
if they wish to return directly to the surface 
without decompressing. If a diver remained 
too long, nitrogen held in his tissues would 
cause the bends, a serious diver disease, when 
he returned to the surface. 


The use of undersea habitats is one way in 
which the scientist-diver can remain under 
pressure for extended periods, either within 
the dry living space of the chamber or swim- 
ming in the water. At the conclusion of his 
study, the diver need only make a slow ascent 
tothe surface using a decompression cham- 
ber. This permits nitrogen to escape slowly 
from saturated tissues, thereby eliminat- 
ing those conditions responsible for the 
bends. 


Recently, we utilized an undersea habitat 
for 2 weeks inresearch onfish behavior. Our 
experiments were carried out from the Tek- 
tite II undersea habitat (Figure 1) in the U.S. 
Virgin Islands. During the first mission of 
Tektite II (April 4-17, 1970), we investigated 
the behavior of fish around and within com- 
mercial and experimental fish pots. This 
study has direct application to the existing 
commercial pot fishery for reef fishes in the 
Virgin Islands, as well as the developing 
sable fish (Anoplopoma fimbria) pot fishery 
in the northeastern Pacific Ocean off Wash- 
ington. Prior to Tektite II, we had collected 
information on fish behavior to pots using 
underwater TV, short-duration diving, and 
inferences from catch data; during Tektite II, 
we made direct observations of fish behavior 
for up to 7 hours a day. 


METHODS AND MATERIALS 


The steel Tektite habitat consisted of two 
18-foot-high cylinders, each 123 feet in dia- 
meter, connected by a tunnel 43 feet in dia- 
meter (Figure 1). The cylinders were parti- 
tioned horizontally near the middle, creating 
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Sea. 


four individual rooms, The gas mixture in- 
side the habitat was controlled to 8% oxygen 
and 92% nitrogen at the ambient pressure of 
approximately 45 feet of seawater. The hab- 
itat site was selected because of the generally 
calm, warm, clear water and the nearby bio- 
logically diverse coralreef. Over 300 species 
of fish are represented in nearby waters 
(Randall, 1968). 


Divers left the habitat wearing double 
scuba tanks permitting excursions from the 
habitat up to 14 hours, Diver safety equip- 
ment included dual regulators, tank pressure 
gauge, watch, compass, emergency sonic 
pinger, and CO inflatable marker float. 
Hand-held, battery-operated lights were used 
during night dives. Observations of fish be- 


havior were recorded using pencil and acetate 
cards. 





Fig. 1 - Artist's conception of the Tektite Il 4-room underwater living and research habitat 50 feet beneath the Caribbean 





Experiments were conducted with a total 
of six pots, two each of three different de- 
signs. Duplicityin pots permitted modifica- 
tions in one pot while the other was being 
used as a control. 


Virgin Island Pots 


Two identical pots were borrowed from a 
local Virgin Island commercial fisherman 
(Figure 2), These pots were constructed of 
chicken wire (13-inch mesh) supported by a 
frame made of j-inch by 13-inch wooden 
stringers, External dimensions were 20 
inches high, 3 feet across and 4 feet long, 
The chicken wire tunnels were oval in shape 
and terminated in a right angle with the trap 
tunnel gate below. A plywood door at one end 
of the pot provided access to the pot interior 
for baiting and fish removal, 
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3 - The lightweight experimental pot could be easily collapsed for shipment. One cone-shaped tunnel was placed 
each end, 
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This small, molded-plastic pot proved ineffective for either fish or lobsters. 


Fig. 5 















Two experimental collapsible pots--sim- 
jar in designto the sablefish pots now being 
tested inthe northeastern Pacific--were con- 
structedin Seattle, Wash., and shipped to the 


VirginIslands (Figure 3), These pots used 
)-inch nylon web hung on a framework of S- 
inch-diameter aluminum rod, Nylon web 
formed the tunnels that led directly into the 
potinterior. Overall dimensions of these pots 
were 3 feet high, 3 feet across, and 6 feet 
lng. Both 3- by 3-foot frames forming the 
top of the pot could be swung open for access 
tothe pot interior (Figure 4). 





The remaining two commercial pots were 
wal and constructed of black molded plastic 
(Figure 5). The meshsize of the plastic was 
iz inches, and the external dimensions of 
these pots were 23-foot diameter by 1-foot 
high, Flexible plastic ''spears" projected in- 
ward from the 8-inch-diameter tunnels todis- 
courage the escape of either fish or lobsters, 


During the 13-day experiment, experimen- 
tal pot parameters were varied, including: 
triggers on tunnels, size of tunnel openings, 
location of pot relative to reef, type of bait, 
and length of time pots were fished. 
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Bait included crushed sea urchin, fish 
meal, conch, chopped fish, and a local cactus 
commonly used by Virgin Island fishermen, 
At the conclusion of a designated fishing pe- 
riod, fish were enumerated by species and 
then released. 


RESULTS 


During comparative fishing experiments on 
the coral reef, the three pot types exhibited 
distinct differences in their rate of fish cap- 
ture and in species composition of the catch 
(Figure 6). The black plastic pots rarely 
caught fish, so catch records for these pots 
have not beenincluded, In general, the Virgin 
Island-style pots caught greater numbers of 
fish than the experimental pots (Figure 6), but 
the fish were smaller. Only inthe experimen- 
tal pots were the larger, 4- to 5-pound Nassau 
groupers, caught. This selectivity by size of 
fishcan be attributed to the larger tunnel and 
overall pot size. Spiny lobster entered the 
experimental pots; as many as four were 
caught during a 24-hour period, 


It was possible to make many valuable ob- 
servations of the behavior of fishes, both 
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Fig. 6 - Catch (no. of fish) by fish family for experimental and Virgin Island pots. Only those sets where the bait was the same and 
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undisturbed on the reef and in the vicinity of 
pots. The behavior of an individual fish spe- 
cies may be as characteristic of that species 
as body morphometry orcolor, For example, 
some species were found consistently as sol- 
itary individuals and approached the pot with 
caution (groupers); other schooling species 
either would enter the pot readily as a group 
(squirrelfishes, goatfishes) or independently 
(parrotfishes, bigeyes); paired fish would fol- 
low their mates readily into the pots (butter- 
flyfishes and some parrotfishes). 


Pot's Location on Reef Important 


We found that the location of the pot on the 
reef is an important factor determining the 
number and species of fish caught. Although 
squirrelfish were numerous on all reef areas 
surrounding the habitat, they tended to con- 
gregate in localized areas, including a soft 
coral seawhip located on the sand flats three 
feet from the reef. One Virgin Island pot was 
placed 15 feet fromthe coral seawhip for two 
24-hour periods. The pot caught five fish; 
only one was asquirrelfish. Whenthe pot was 
moved within 5 feet of the coral seawhip, 
catches increased to 25 squirrelfish in 24 
hours. Onanother occasion, whenthe experi- 
mental pots were placed over the "territory" 
of a grouper, the grouper often would enter 
the pot tochase away intruders within the pot. 


The motivation causing fish to enter pots 
is not clear. It probably results from com- 
plex and interacting stimuli. Even if the bio- 
logist observes directly, it is difficult for 
him to quantify objectively the individual 
stimuli responsible for fish entry. 


Bait's Minor Role 


Although it was assumed bait plays an im- 
portant role in attracting fish into pots, we 
could see no difference between bait types: 
cactus, crushed sea urchin, fish meal, conch, 
and chopped fish; all bait types attracted about 
the same number of fish. Moreover, unbaited 
pots caught as many fishas baited ones. Also, 
once fish were inside the pots they immedi- 
ately attempted toescape and ignored the bait. 


We observed these alternate reasons for 
fish entry: (1) use of the pot as a residence 
or territory, which was defended against in- 
truding fish of the same species (groupers); 
(2) random movements of fish on the reef 
(butterflyfishes, parrotfishes); (3) curiosity 
(butterflyfishes, squirrelfishes); (4) social 


behavior or gregariousness with one or mors 
fish attracting others into the pot (butterfly- 
fishes, squirrelfishes); and (5) predator-prey 
relationships, where the predator (groupers, 
parrotfishes) would chase the prey (squirre]- 
fishes, parrotfishes) intothe pot, or the pred- 
ator would be attracted into the pot by the 
already captured prey (groupers, parrct- 
fishes), Although parrotfish are not generally 
considered predators, they were observed on 
numerous occasions attacking weak and dead 
parrotfish in the trap. 


Behavior Inside Pots 


Once inside the pots, butterflyfishes, goat- 
fishes, squirrelfishes, and parrotfishes would 
swim in circles continuously--compared to 
groupers' intermittent search behavior, The 
fish would congregate inthe corners of the pot 
and, on several occasions, fish (we assume 
parrotfishes) bit through the nylon web creat- 
ing holes large enough for fishtoescape, Fish 
spent little time near the tunnel openings of 
the experimental pots, and only two fish were 
seen escaping through these openings, The 
complexity of the Virgin Island-type tunnel 
largely prevented escape by all fish species, 
However, the number of parrotfishin a Virgin 
Island pot decreased from four to two during 
a 4-hour interval. 


After severaldays' observation of freshly 
baited Virgin Island pots, it was concluded that 
the rate of fish entry follows a relatively con- 
sistent pattern. Many observations were 
made on pots placed near the squirrelfish 
school under the soft coral seawhip. This 
school was large enough (about 60 fish) that 
some fish were active near the pot at all 
times. Following release of fish from the 
previous study period, fish would investigate 
the pot and, eventually, one would enter. The 
time to the first entry would vary, but once 
the first fish was inside, other fish followed 
rapidly (Figure 7). Daytime catch rates were 
higher thanthose during darkness, When the 
number of fishinside approached 25, the rate 
of entry would drop off sharply. It appeared 
that the relatively large number of fish swim- 
ming inside and trying to escape frightened 
other fish from the area. This "saturation 
effect'' always occurred long before the vol- 
ume of the pot limited fish entry. The satu- 
ration effect is not unique to Virgin Island 
reef fishes; it has been inferred too from 
catches of sablefish in the northeastern 
Pacific. 
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fig. 7 - Date of fish entry into Virgin Island pots during five dif- 
ferentsets. Dots indicate time of fish enumeration. 


Our attempts at capturing the larger pe- 
lagic fishes (jacks, mackerels, and snappers) 
proved futile. An experimental pot was buoyed 
upward by flotation bags untilit hung some 25 
feet above the seabed. A low-intensity light 
inside the pot attracted many small fishes and 
invetebrates after darkness, but none of the 
large pelagic fishes (up to 50 pounds) would 
enter. These large fish also would circle un- 
der the habitat's lights each night, but we did 
not observe any foraging on the numerous 
smaller animals similarly attracted. 


CONCLUSIONS 
After our early observations, it became 


apparent that a broad spectrum of behavior 
patterns is exhibited by the variety of fish 
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species present on the coral reef. Although 
our research during Tektite II has direct 
bearing on the local VirginIsland pot fishery 
(placement of pots, use of bait, time between 
lifts, rate of escape, etc.), its relevance to 
the sablefish fishery in the northeastern Pa- 
cific may not be as straightforward. We were 
able to observe repeatedly the "saturation 
effect''as the number of squirrelfish built up 
in the pots and believe this phenomenon may 
be occurring with sablefish in the northeast- 
ern Pacific. Since each species exhibits its 
own behavior patterns, it is difficult to draw 
conclusions from a study of a particular spe- 
cies and transfer these observations to anoth- 
er species. By and large, the most legitimate 
way to reach conclusions regarding the be- 
havior of a fishspeciesin a species-specific 
fishery (sablefish) is to observe the species. 
Future studies in Pacific Northwest waters 
undoubtedly will include more observations of 
sablefish held in salt-water pens. 


Diver's Effect On Fish 


A major concern of behaviorists making 
direct underwater observations is the pos- 
sible effect of the diver uponthe animals under 
study. Divers are well aware that exhaust 
bubbles from conventional scuba gear may 
frighten fish. Although most fishes seemed 
to adjust quickly to the diver's presence, it 
was necessary to remain at a greater dis- 
tance than probably would have been neces- 
sary using rebreathing apparatus that does 
not exhaust bubbles. 


The advantages of saturation diving over 
conventional scuba techniques are obvious. 
But, to most scientists, the experience is so 
novel that it is difficult to preplan experi- 
ments due to a lack of experience and knowl- 
edge of the full potential this type of diving 
offers. Missions incoming years undoubtedly 
will profit from the expertise of aquanauts 
currently being trained in the Tektite pro- 
gram. 
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"Assuming demand in other countries in- 
creases at least as rapidly as U.S. demand, 
the world's estimated harvest potential of 
shrimp and prawns from known populations 
may be reached by 1980."" So wrote Donald P. 
Cleary, BCF economist, in Commercial Fish- 
eries Review, March 1970, 


Evidence of new shrimp sources being 
tapped are illustrated graphically by the in- 
creases during recent years in shrimp har- 
vesting in Northeast Pacific and Northwest 
Atlantic. The catch of small shrimp in 
Alaska has tripled since 1965. Off New 
England, the shrimp catch has doubled each 
year for the past 4 years. There is some 
reason to speculate that the production of 
shrimp from existing sources may be reach- 
ing its upper limit. 


There are some unconventional supplies 
that never have been fished heavily in some 
parts of their range. These include certain 
shrimp inhabiting great depths of the ocean 
basins and, somewhat surprisingly, at least 
one species found near shore along much of 
the tropical and semtropical shoreline of the 
western Atlantic. A species in the latter 
category isthe sea bob, Xiphopeneus kroyeri, 
foundin the Atlantic from southern Brazil to 
Cape Hatteras, North Carolina. 


Compared to other shrimp species, the 
sea bob is small. Frequently, it is found 
mixed with large quantities of small fishes; 
separating shrimp from catch is laborious. 


Significant fisheries for sea bob exist in 
Brazil. Neiva and Wise (1964) reported a 
catch there in excess of 6,000 metric tons 
(heads on). Neiva (1968) indicated that land- 
ings in 1965 tripled those of 1964. Most of 
the catch in this fishery, centered at Santos, 
is made bytrawls. Inthe United States, there 
is some trawl fishing for sea bobs, primarily 
in Louisiana, Landingsthere averaged about 
a half-million pounds annually from 1965 to 


gs Isob, Fishery of the uianas 


Warren F, Rathjen andB, C. C. Hsu 





1967. The publication, "Survey of the Su- 
Dried-Shrimp Industry of the Northern Gul 
of Mexico," (Love, 1967) describes the fish- 
ery in Louisiana, Sea bobs also are taken in 
Central and South America, 


FISHERY IN THE GUIANAS 


The "Guianas" (fig. 1), including Guyan 
(formerly British Guiana), Surinam (Dutch 
Guiana), and French Guiana all have fisher- 
ies for sea bobs. 


Although sea bobs are the predominant 
species taken, other varieties of shrimp, 
known locally as "white -bellies' (P, schmitti), 
are found in the catches in varying quantity. 
Accurate data on production by species are 
not generally available, Croker (1967) 
stated that Guyana production in 1956 was 
about 800,000 pounds (heads on), but esti- 
mates were that 4 to 5 million pounds could 
be harvestedif a suitable market were found, 
In Surinam, 1956 production was more than 
1 million pounds, and 5 to 6 million pounds 
can be produced annually. 


More recent figures have been gathered 
for Surinam and French Guiana, From 1960 
to 1968, Surinam production averaged 1.2 
million pounds per year. In French Guiana, 
production in 1963 to 1965 averaged about 
130,000 pounds a year. 


A definite seasonal trend can be noted 
from available information on landings. h 
French Guiana, there are no significant land- 
ings from December to April; fishing there 
is sharply curtailed due to a reduced catch 
rate. A similar cycle is evident in Surinam; 
figure 2 illustrates relationship between 
rainfall and monthly variations in landings. 
The peak of the Guianas' fishery occurs in 
summer. A comparable phenomenon exists 
off Brazil, where top landings are from De- 
cember through June during southern sum- 
mer. In Brazilian fishery, Neiva and Wise 





Mr. Rathjen is Fishery Biologist with BCF Exploratory Fishing and Gear Research Base, Woods Hole, Mass. 01930. 
Mr. Hsu, formerly of the School of Fisheries, University of Washington, Seattle, Wash., was killed recently in an auto accident. 












| 

COMMERCIAL FISHERIES REVIEW 
Reprint No, 889 
ean 











*poweury YINOS Jo WROD BUEIND ayy - T “Org 


T T T 7 


-durszys [Tears & ‘taaAory sneuedoydry ‘goq vas yo abues ayeurxoidde sayeorput uoriod pepeys 


, qT 


, 





T 
009 


T 
oSS 


‘uy yodvfo 


VNVINO 
HON3YS 
WYNIYNS 


euuefn9 


‘4 Aspwouuis YNVANS 


"Y 1u04DW 


"ay ufkjyUues09 


oS 
oo st 
2 .* 
ae) 
or? » 
-» 


‘y oqinbess3 


"y o20uUIs0 





UOI}NG!I4}SIP GOQDdaGg Se}DI!pU| LE 





:puebe) 








OVGINIYL 


009 
1 


























Landings in Paramaribo, Surinam,1960—1966 aver. 











Landings in Cayenne, French Guiana, 1966 





Landings ( in 1000 kg ) 


5 
Surinam River flow, 1962-1963 average (in 1000 M3/sec. ) 


2” 




























































































































































































\ a ee 


Months of year 











Fig. 2 - Correlation between river flow and landings of sea bobs in Surinam and French Guiana. 


Catches are highest dur- 
ing periods of maximum river flow. 
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suggest that this high catch rate is associated 
vith spawning concentrations. 


There is reason to believe that the pres- 
ent use of sea bob in the Guianas is buta 
‘raction of potential. 


One producer in Cayenne suggested that 
the supply from nearby waters could probably 
supply, without too much difficulty, about 10 
tons of shrimp a day. Today's fishery is 
comparatively primitive. It depends on sta- 
tionary (set) fishing gear. It is restricted to 
seasonal conditions that favor an abundance of 
shrimp inthe mouth of river estuaries where 
the sea bobs occur, Experimental trawling 
has indicated sea bobs abundant in coastal 
waters. One French Guiana source says 
they are available in good quantities from 5 
to 16 fathoms. Durand reported in 1959 a 
widespread distribution for the species off 
French Guyana with the peak of abundance 
inthe more shallow (5 fathoms) waters. Hig- 
man, writing in 1959 about explorations off 
Surinam, said sea bobs were present in depths 
shallower than 16 fathoms; greatest abundance 
was from 10 to 15 fathoms. Similar re- 
sources are known to exist off Guyana. 
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In Guyana and Surinam, most production 
is consumed locally; exports are insignifi- 
cant. In French Guiana, however, the oppo- 
site is true: much of the production is shipped 
to France after first being cooked, packaged, 
and frozen. The size of the whole shrimp 
produced for this market varies from about 
70 to 100 per pound, One source reports the 
demand in France equals 3,000 tons a year. 


GEAR AND METHODS 


The gear used in this fishery is the "chi- 
nese seine." Bonnet, in 1933, described a 
comparable gear in the shrimp fishery of 
California a century ago. In some ways, the 
"channel net" used in North Carolina also is 
similar (Guthrie, 1966). 


The chinese seine, essentially, is a bag 
net (fig. 3). It is anchored to wooden stakes 
driven in the bottom and fished by tidal ac- 
tion, Often a series of nets is fished side by 
side (fig. 4), forming a barrier across por- 
tions of the river mouth or estuary. Tides 
along the Guianas range about 8 to 12 feet 
between high and low water. The "seines" 
or nets are constructed of synthetic webbing 
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Fig. 3 - Diagram of a "chinese seine," a type of bag net used to fish for sea bobs in the Guianas, These nets are set near mouths of 


estuaries and, sometimes, are fished in groups of 6 or more units. Some fish also are taken. 
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varying from up to10 inches (stretched mesh) 
at the mouth, andtapering to 4 tox; of an inch 
inthe bag orcod end. The overall size of the 
nets ranges from 20 to 25 feet wide by 10 to 
20 feet deep at the mouth, and 60 to 80 feet 
long. 


A bateau or canoe -type boat (figs. 4 and 5) 
of up to about 16 feet is used to tend the nets 
(2 to 10 in number of units) and to transfer 
catches ashore. 


The usual sequence of operations is: 


1. At fishing site, the net is streamed in- 
to the current caused by tidal flow (fig. 6). 


2. Theforward (mouth) portion of the net 
is retained at bow of boat. 


The footrope holding poles (fig. 7), with 
either vine or chainrings, are put to one side 
of boat. 





Fig. 4 - Boat used in chinese seine fishery at mouth of Surinam 
River. Most boats are outboard powered. 





Fig. 5 - Boat used in chinese seine fishery near Georgetown, 
Guyana, In background, part of string of chinese seine nets 
near mouth of Demerara River. 
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Fig. 6 - Fisherman overhauling chinese seine net during setting 
procedure, Nets are fixed to stakes and fished by tidal action, 
Catches are taken from net at slack tide. 
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Fig. 7 - Pole with ring made from vines used to hold bottom of 
net to fixed stakes, In background are nets taken ashore for 
overhaul, 
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3. The ring of footrope holding pole is 
slipped over fixed stake, one holding pole for 


each lower corner of the net(two). The lower 
corners of the net are then fixed individually, 
one at a time, to each holding pole; they are 
then submerged and driven to the bottom. 
The top of each holding pole then is affixed to 
respective fixed stake. 


4, With mouth of net then spread between 
fixed stakes, the cod end is tied and set into 
water. A float is affixed to cod end for re- 


covery purposes, 


Fig. 8 - Cut-down oil drums are used to boil shrimp after they 
are brought ashore, The sea bob shrimp are cooked in a brine 
solution, 


valued as feed for chickens and other animals, 
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At appropriate stage of tide (slack water), 
the codend is retrieved by the floatrope, and 
the catch emptied into baskets in the stall, 
Then, usually, the net is reset to fish on op- 
posite tide (flood vs. ebb). 


In Surinam, one net can be expected to 
produce about 65 pounds of shrimp per ebbing 
(outgoing tide), Some fishermen fish up to a 
dozen nets which, when fishing is good, can 
be expected to capture over 500 pounds per 
tide. 


Some Processing Is Done 


Some processing is involved in preparing 
shrimp for "market." In Guyana and Suri- 
nam, the shrimp are boiled in brine (fig. 8) 
by fishermen or their families. The shrimp 
then are sun- dried on frames (fig. 9), and the 

"meats" separated fromthe "heads" much in 
the manner wheat kernels are separated from 
chaff, The product (fig. 10) is relished by 
East Indian residents of both countries as a 
condiment for mixture with other foods or 
simply rice. Conversely, the procedure in 
French Guiana involves cooking and freezing 
(heads on) for shipment to metropolitan 
France. 
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g 9 - Shrimp drying in sun on frames, After shrimp are dried, meat is separated from head by sifting, The inedible portions are 








Fig. 10 - After drying, the sea bob shrimp shown here are ready 
for market, The dried product is sold for over one (U.S.) dol- 
lar per pound. 
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Part of the solution may be found in using 
specially designed trawl nets capable of 
eliminating most fish catch but retaining 
shrimp. Part of problem in trawling for sea 
bobs is capture of large quantities of under- 
sized "trash fish" along with sea bobs. The 
fish make it difficult to pick out shrimp-- 
besides degree of damage to tiny shrimp 
while still in the cod end due to the heavy 
pressure. 


Much technological development is needed, 
Productionin French Guiana is held down by 
the limited fresh water readily available for 
mechanical peeling. In one of the world's 
"wettest" parts, this probably can be over- 
come, 


Processes now being developed might 
permit separation of shrimp "meat" from 
sea bobs for use in specialized products 
where only a fraction is shrimp, 


The next decade will witness developments 
in sea-bob use, 


POTENTIAL 


No reliable estimates are available that 
project possible landings from this fishery, 
About three millionpounds are taken by sta- 
tionary gear at less than half the available 
fishing sites. Fishing is conducted withina 
very limited part of the sea bob's range. 
These factors suggest that an increase by a 
factor of ten times or more might be anti- 
cipated by pursuing more aggressive fishing 
techniques (trawls). 
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RECENT DEVELOPMENTS IN PERUVIAN FISHERIES 


Robert H. Lander 


The Peruvian fishery for anchoveta (Engraulis ringens) 
is the world's largest by weight. Annual publications of the 
Food and Agriculture Organization of the United Nations (FAO) 
contain the landing statistics. International oceanographic 
expeditions have studied and reported biological and physical 
aspects of the rich upwelling area off Peru, which provides 
the plankton diet of anchoveta. 


Most non-FAO publications on this fishery are in Spanish. 
Also, the distribution of material to libraries inthe northern 
hemisphere is limited, anddistribution of certain FAO work- 
ing documents is necessarily restricted. These facts serve 
to reduce availability of information. 


In June 1970, I completed a 1-year tour with FAO at the 
Instituto del Mar del Peru, in Lima's seaportof Callao. I have 
selectedfor this article some recent, reportable general de- 
velopments in Peruvian fisheries. 


ANCHOVETA enough to recover reasonably high propor- 

tions of internal tags from the high volumes 

Strong recruitment of this species was evi- processed--greatly complicate early pros- 
dentby early December 1969, High catches-- pects for quantitative tagging experiments. 
sometimes exceeding 300,000 metric tons In August 1970, however, the first coastwide 


weekly--characterized the last half of the release of tagged fish (about 200,000) was 
1969-70 season. Official landing statistics nearly complete under Peruvian/FAO coop- 
await publication but will be on the order of eration. The objective is to find preliminary 


ll million metric tons. Other species also information on the degree of intermingling 
enter the meal plants: in one atypical case, between fish from different areas to help de- 
lobserved a set of 50 tons estimated to be cide if the major northern (Chimbote) and 
20% "pejerrey,'' anatherinidnormally caught central (Callao-Pisce) parts of the stock 
for table food by inshore gillnetters., should be managed as a single unit. 

The seiners, many with a hold capacity of Fishing occurs year round in the far south- 
350 tons and with even larger ones now being ern area off Ilo and Mollendo near Chile; this 
built (Commercial Fisheries Review, 1969), area contributes less than 10% of total land- 
can be filled under ideal conditions from a ings. The other areas typically have a closure 


single set. Typically, the catches are pumped of about 2 months (usually July-August, but 
into barges anchored offshore because the mid-May to August in 1970). In addition, 


beach is shallow and Peru has few harbors. shorter and earlier closures have been en- 
In turn, huge volumes of fish and water are _ forced the past few years to take better econ- 
pumped ashore where the fish are weighed omic and biological advantage of an apparent 
and processed, excess of growth over natural mortality for 

fish shorter than 12 cm.; recruitment com- 
_ Considerable differences between plant mences on fish about 7.5 cm. long. In con- 
‘ayout and the high costs of installing magnets nection with these closures and a general 
or more sophisticated equipment--efficient weekend shutdown, management is based 
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mainly on quotas derived from scientific 
investigation. To improve overall economic 
efficiency, it is possible that plant quotas on 
meal production also will be introduced be- 
ginning September 1 for the 1970-71 season. 


The population of guano birds competes 
with man for the resource. It has rebounded 
slowly since the drastic southward incursion 
of warm tropical waters, or El Nifio, along 
the Ecuador-Peru coast during early 1965 
(Bjerknes, 1966, Figure 5d; Quinn and Burt, 
1970). The bird population was below 5 mil- 
lion in December 1969, down from over 25 
million estimated from past censuses before 
fishery blossomed (personal communication 


with Dr. R. Jorddn, Instituto del Mar del Peru). 


About 11 tons of anchoveta are required to 
produce a ton of guano (bird droppings) and 
about 6 to yield a ton of higher-priced fish- 
meal. Therein lie a host of fascinating bio- 
logical and economic problems of great 
interest to Peruvian, FAO, and other inves- 
tigators, andtonaturalists. Economists point 
out that fishmeal is second only to copper in 
generating income to Peru--nearly $250 mil- 
lionannually. The penalty for killing a guano 
bird still is severe; it was capital punishment 
during Inca days. 


TABLE FISH 


Perhaps the most striking economic fea- 
ture of Peruvian table fish is the high ratio 
of retail to wholesale prices--often 5 or 10 
to 1. The greatest potential and present pro- 


duction is off northern and north-central 
Peru, where the 100-meter depth curve js 
farthestfrom the arid, sandy coastline. Some 
75 species are landed--about 30 each month 
of the year. Bonito are the most important 
in both landed weight and value. More effi- 
cient and cheaper methods of harvesting, 
processing, transporting, and selling are 
being sought actively under a new Peruvian 
FAO marketing project. 


Increased capture and better utilization of 
table fish is of special interest to the Ministry 
of Fisheries, which went into effect during 
February 1970. Its director, General Tanta- 
ledn,has ambitious plans. For example, the 
Danish government already has contracted to 
build 12 new freezer plants. Still uncertain 
following the devastating earthquake of May 
31, 1970, however, is the extent to which plans 
for fisheries and other sectors can be im- 
plemented on an acceptable schedule to pro- 
vide more protein and income for Peru's 13 
million people. 
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SEASONAL AND GEOGRAPHIC CHARACTERISTICS 
OF FISHERY RESOURCES 





California Current Region--IV. Pacific Mackerel 


David Kramer and Paul E,. Smith 


The fishery for the Pacific mackerel 
(Scomber japonicus) was until 1936 the third 
largest in southern California, surpassed only 
bythose of the Pacific sardine and tuna, This 
mackerel has declined until, in1970, a 2-year 
moratorium was implemented by the Califor - 
nia Legislature in an attempt to conserve the 
remainder of the resource and to assist in its 
revival, 


Unlike our previous reports in this series 
(Kramer and Smith, 1970a, b, c), which briefly 
discuss the potentialfor each of the fisheries 
described, this deals only with the seasonal 
and geographic characteristics of the Pacific 
mackerel resource and describes briefly its 
decline and the result. 


Summerized data (1951-60)for the Pacific 
mackerel from the collections of the Califor- 
nia Cooperative Oceanic Fisheries Investiga- 
tions (CalCOFI) show that the major centers 
of spawning (10% or more occurrences of 
larvae in standard planktontows) appear first 
in January in a small, inshore area south of 
Point Eugenia, Baja California(Figure), (The 
organizations, area of investigations, and 
treatment of the data were reported by 
Kramer and Smith, 1970a), The extent of the 
spawning centers remains small in this area 
withatrend of spawning northward--in 5% or 
more occurrences of larvae--until April, 
when the major centers extend farther off- 
shore and to areas off northern Baja Calif- 
ornia, Finally, in May, the centers of spawn- 
ing appear off southern California and, by 
July, extend a considerable distance offshore 
andnorth of Point Conception, Later, by Oc- 
tober, the centers are found only off central 
Baja California, (Data for August, September, 
November, and December in the decade are 
insufficient for summarization to show the 
trends depicted in figure.) 


Its Range 


The Pacific mackerel once ranged from 
southeast Alaska (Rounsefell and Dahlgren, 
1934) to Banderas Bay, Mexico(John E, Fitch, 
California Department of Fish and Game-- 
CF&G--correspondence), CalCOFI data on 
mackerel larvae (Kramer, 1960, 1969) indi- 
cate that the spawning populations extend only 
asfar north as Point Conception, California. 
Richard E, Parrish (CF&G, correspondence) 
has reported repeated traces of Pacific mack- 
erel taken with jack mackerel off Pt. Sur, 
California, Data on larvae indicate that the 
Pacific mackerel extends southward along the 
coast and into all of the Gulf of California. 
Larvae found by the CalCOFI (Ahlstrom, 1956) 
at the mouth of the Gulf indicate that the re- 
source may extend at least to Banderas Bay, 
as reported by Fitch. 


Tagging Program 1935-1943 


In1935-43, a tagging program was carried 
out by CF&G(Fry and Roedel, 1949) in order 
tounderstand the movements of the mackerel 
and determine to what degree the populations 
from other areas (Roedel, 1952) contributed 
to the major fishery off southern California. 
Mackerel were tagged throughout their 
range--by the Fisheries Research Board of 
Canada off the Columbia River, and by CF&G 
from central California to San Roque Bay, 
about half way down Baja California, Tag re- 
turns showed that there was an interchange of 
fish throughout the region covered by the pro- 
gram, and that all regions contributed to the 
southern California area. 


Decline of Fishery 


Blunt and Parrish (1969) reported that this 
major California fishery, which reached a 
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Percent occurrences of Pacific mackerel larvae in 1951-60 on the survey pattern of the California Cooperative Oceanic Fisheries 
Investigations (CalCOFI). Each line, circle or dot represents a pooled statistical area (see Kramer and Smith, 1970a). (°)-- 
less than 5% occurrence; (e)--equal to or greater than 5% occurrence; shaded area--equal to or greater than 10% occurrence; 
(-)--area occupied with no occurrence. 
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peak catch of 73,000 tons in 1935, had declined 
torecord low catches of 583 tons in 1967 and 
1,565 tons in1968, Also, that in Baja Califor- 
nia the catch had been declining since 1963 
and, in1968, had dropped to 1,334 tons, This 
decline is reflected in part by our summarized 
data for 1951-60, where "high" abundance of 
spawning populations are indicated by 10% or 
more occurrences of larvae. (Our previous 
reports on relatively abundant fishes used 49% 
for jack mackerel, 20% for Pacific saury, and 
50% for Pacific hake.) 


Blunt and Parrish estimated the present 
spawning biomass of Pacific mackerel at less 
than 5,000 tons. They stated further that 
"Certain environmental factors detrimental 
to good recruitment are indicated and if this 
continues through 1969, long term loss of the 
fisheries is a distinct possibility." In 1969, 
California landings were 1,178 tons; no fig- 


49 


ures are available for Baja California land- 
ings for that year. 


Legislature Acts 


On March 31, 1970, the California legis- 
lature passed a bill providing that "Pacific 
mackerel may not be taken or possessed at 
any time for any purpose except loads or lots 
of fish may contain 18% by weight of Pacific 
mackerel taken incidentally to other fishing 
operations. Such Pacific mackerel, inciden- 
tally taken, may be used for any purpose." 
This is a2-year act to". . .remain in effect 
only until the 61st day after adjournment of 
the 1972 Regular Session," 


On August 14, the Governor of California 
signed the bill into law, It will go into effect 
on November 25, 1970. 
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INTERNATIONAL 


JOINT N. ATLANTIC HERRING STUDY 
CONDUCTED BY CANADA, USSR, & U.S. 


Research vessels from Canada, USSR, and 
U.S. began a cooperative study in September 
which fishery scientists hope will lead to 
accurate spawning estimates for herring of 
Georges Bank, off U.S, North Atlantic coast, 
Such estimates are necessary if the resource, 
now fished heavily by several nations, is to 
be managed wisely. 


The international study was undertaken by 
BCF; the St. Andrews, New Brunswick, labo- 
ratory of Canada's Fishery Research Board; 
and Kaliningrad laboratory. It is sponsored 
by International Commission for Northwest 
Atlantic Fisheries (ICNAF), composed of 15 
nations that traditionally fish Northwest At- 
lantic. 


The study is part of 3-month international 
effort, which also includes annual survey of 
groundfish of Continental Shelf from Cape 
Hatteras, N.C., to Gulf of St. Lawrence. 


The 'Kvant', a Soviet vessel assigned to 
groundfish survey, visited Woods Hole, Mass. 
Sept. 20-23. 


Georges Bank 


Georges Bank, about 150 miles due east 
of Cape Cod, Mass., is one of world's most 
productive fishing banks. It has supported 
for many years large and valuable U.S, fish- 
eries for haddock, cod, redfish, flounder, and 
hake. 


The large herring population was unfished 
until 1961. Then, it was fished first by the 
Soviet fleet, and later large German and 
Polishfleets. More recently, U.S. fishermen 
have been fishing for herring to export to 
Europe, 


In 1968, the total catch reached high of 
408,000 metric tons; in 1969, it dropped to 
307,000 metric tons despite greatly increased 
fishing. 


Based on the declining annual catch, BCF 
biologists have estimated that the herring 
population now has been reduced to less than 
25% its original size. 


Data Needed 


Georges Bank herring normally are caught 
at various depths. Nevertheless, they spawn 
on the bottom during fall months, They at- 
tach their eggs to stones and gravel. Their 
general spawning area is known, but scien- 
tists lack data on spawn distribution and 
density of egg masses. So no reliable esti- 
mate of the amount of spawn produced each 
year could be made by collections of surface 
vessels with conventional gear. The joint 
study was deemed necessary. 


The Operation 


BCF's research vessel 'Albatross IV' 
sailed from home port of Woods Hole, Mass,, 
September 23, A few days before, the Soviet 
'Alferas' searched for concentrations of eggs 
and directed Albatross to location. 


Submarine dives, using the 2-man Ca- 
nadian submersible 'Pisces I' will observe 
distribution, characteristics of egg masses, 
and abundance of spawn, while photographs 
and samples are taken, 


Samples of spawn also will be taken by 
scientific dredges from Albatross, and re- 
sults will be compared with information 
obtained by direct observation from the sub- 
mersible. 





Fig. 2 - USSR research vessel M/V Kvant arriving at Woods Hole. (Photos: R. K. Brigham) 














Information onthe status of the Northwest 
Atlantic haddock stocks offers little ground 
for optimism, says the British Ministry of 
Agriculture, Fisheries & Food. 

The haddock resources are not extensive. 
The main stocks on Georges Bank and Brown's 
Bank suffered severe depletion in mid-60s, 
followed by weak recruitment. Neither area 
can now support good catches. The interna- 
tional catch is tobe regulated by international 
agreement in 1970-72. 

In Northeast Arctic 

In Northeast Arctic in 1969, the British 
catch fell despite increase in fishing; most of 
catch was made off Norwayearly inthe year. 
This reflects anticipated fall in abundance 
evident for all except "jumbo" heddock, the 
survivors from good year-classes of early 
sixties. 

There are no prospects of real improve- 
ment until year-class spawned in 1969 (first 
evidence indicates it is very good) reaches 
marketable size in 1972-73. 

Meanwhile, haddock landings will remain 
very patchy. There willbe anoccasional good 
Catch 


rates of haddock off Iceland have fallen stead- 


catch when stocks are discovered. 
ily over the past five years, due mainly toa 
succession of small year-classes. Returns 
for last-quarter 1969 indicate improvement 
in abundance of small haddock. 
Faroese Haddock 

The improvement in abundance of Faroese 
haddock 


better catches of smaller fish in 1970. Me- 


in last-quarter 1969 should mean 


dium fish are likely to be less abundant, and 


large haddock somewhat above average. 


HADDOCK FISHERY PROSPECTS FOR 1970-71 





North Sea Smail Haddock 


A glut of small haddock in North Sea in 1969 
resulted from presence of two good year- 
classes, 1966 and 1967. 


brood is stronger, on a par with record 1962 


In general, the 1967 


year-class. Insome areas, however, the 1966 
year-class also is contributing much. Had- 
dock are now so plentiful that their growth rate 
has slowed; they are entering catches less 
quickly than they would under more normal 


conditions. 
Big Fleets in Action 


The fleets began tapping this stock in 
1968--very heavily by Danish cutters for in- 
dustrial purposes. Fishing on this large scale 
has big effect on stocks, but the real threat 
comes from large fleets that do not normally 
fish in North Sea. They could easily scoop 


the pool. 
Forecast Catches 


There are masses of small haddock around 
legal minimum size (11 inches) still coming 
into fisheries. Catches almost everywhere 
should increase to a maximum in 1971, then 
start todecline. There willbea greater pro- 
portion of medium haddock in 1970 catches, 


and large haddock from 1971 to 1973. 


But this rosy outlook couldbe reversed if 
heavy fishing materializes by countries not 
normally fishing the North Sea. If so, catch 
rates could be fairly high in 1970--but could 
decline sharply in 1971. ("Fishing Prospects, 
1970-71," 


Lowestoft and Suffolk, Ministry of Agricul- 


report of Fisheries Laboratory, 


ture, Fisheries and Food.) 
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1969 WORLD FISHERY PRODUCTION 
FELL SLIGHTLY 


For the first time since 1950, world fish 
production fell slightly in 1969, reports FAO, 
Qutput was down only 1% in developed coun- 
tries--but 5% in developing countries. 


FAO's annual review, "The State of Food 
and Agriculture, 1970,"" states: "Smaller 
landings of fish used for reduction to fish 
meal and oil were the main reason for this 
interruption of the rapid long term growth 
which has raised fish supplies to three times 
the pre-war and immediate post-war levels. 


"Last year, price increases for fish meal 
and oil blunted to some extent the economic 
impact on the industry of short supplies. A 
continuation of recent price trends would, 
however, have serious market implications 
fr industries in those countries where re- 
duction products are in price competition 
with other components of animal feed rations 
x of food products. Substitution was already 
a Significant phenomenon in 1969 in the 
United States, where feed compounders took 
advantage of low soybean meal prices and 
substantially reduced their purchases of fish 
meal, 


Brighter Outlook for Food Fish 


Some food fisheries alsohad poor catches, 
tut these were compensated for largely by 
improvements in others. FAO believes a 
brighter outlook is justified for food-fish 
production. Predictions were for record 
supplies of north-east Pacific salmon for 
1970 and accelerated development of fisher- 
ies for domestic consumption in developing 


countries, @ 


FAO & USSR CONDUCT FISHERY TOUR 
OFF WEST AFRICA 


Twenty fishery scientists from African 
countries participated in a study tour, July 27- 
August 29, along the northwest African coast 
aboard the Soviet fishery research vessel 
'Akademik Knipovich' of Sebastopol, The 
vessel is a 3,730-ton stern-trawler. 


_ The "Sea-Going Group Fellowship Tour," 
‘ourth of its kind, was arranged by FAO in co- 


operation with the USSR under the United 
Nations Development Program, 
the toursis totrain scientists and other spe- 
cialists from developing countries in modern 
techniques of fishery science and technology. 


The Tour 


The tour beganin Dakar, Senegal, sailed to 
the Canary Islands, and ended in Casablanca, 
The scientists watched normal 
fishing operations and carried out studies and 
experiments in fishery biology and oceano- 
graphy under Soviet and FAO instructors. 
They visited shore research institutions, 


Morocco, 


The vessel, launched in 1964, is named 
after a Soviet academician, It belongs to the 
All-Union Research Institute of Marine Fish- 
eries and Oceanography (VNIRO) in Moscow 
and is used normally for Antarctic fishery re- 
search and exploratory fishing. 


Tour director was Dr, A, Bogdanov, USSR, 
director of VNIRO, and co-director was Dr. 
Erdogan F, Akyuz (Turkey) of FAO's Depart- 
ment of Fisheries. Previoustours sailed the 
Black Sea, central Mediterranean, and Carib- 


bean, 


FROZEN-FISH PRODUCTION 





GUIDELINES PUBLISHED 


A valuable guide for persons who produce 
and sell quick-frozen fish has been prepared 
by specialists onfish and refrigeration from 
the International Institute of Refrigeration 


(I.I.R.) and OECD. 


The booklet meets a growing need, Pro- 
duction of quick-frozen fish is increasing 
The preparation and commer- 
cialization of quick-frozen fish demands 
precautions to maintain quality. 


worldwide, 


This booklet is available for $1.80 in 
combined English-French version from: 


OECD 
2, rue Andre-Pascal 
75 - Paris, France 


to 
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INTEROCEAN ‘70 IN DUSSELDORF, 
NOV. 10-15 


Interocean '70, an international congress 
with anexhibition of marine research and ex- 
ploitation, will be held in Dusseldorf, Ger- 
many, Nov, 10-15, 1970, 


The following subjects will be stressed: 


1. Use of oceans' food reserves. 

2, Use of seas' mineral resources on and 

under sea bed, 

3. Keeping seas free of pollution, 

4, Application of ocean research to ship- 
building and shipping. 

5. Protection of coast and security of 
coastal waters. 


For more information: 


Dusseldorfer Messegesellschaft mbH 
Att.: Eulenberg 

NOWEA 

4 Dusseldorf 10 - Postfach 10203 
Germany 


INSTITUTE OF OCEAN LAW, 
MONTAUK, NEW YORK, NOV. 16-19 


The New York Ocean Science Laboratory 
will sponsor an Institute Of Ocean Law at 
Gurney's Inn, Montauk, New York, Nov. 16-19. 


The laboratory, at Montauk, N.Y., is oper- 
ated by Affiliated Colleges & Universities, 
Inc., a consortium of 8 metropolitan colleges 
and universities, 


The laboratory grew out of a 1966 meeting 
of scientists at Gurney's Inn"'to discuss ways 
and means tocombat the problems of pollution 
and erosion affecting the Long Island area." 


MEETINGS 


FAO MARINE POLLUTION 
CONFERENCE 


The FAO Technical Conference on Marin 
Pollution and its Effects on Living Resources 
and Fishing will be held in Rome, Italy, Der, 
9-18, 1970. 


INDIAN OCEAN SYMPOSIUM 


A symposium on the "Indian Ocean ani 
Adjacent Seas--Their Origin, Science an 
Resources" will be held at Cochin, India, Jan, 
12-18, 1971. It is sponsored by the Marine 
Biological Association of India. 


For information, contact: 


Dr. E. G, Silas 

Jyothi Buildings 
Gopalaprabhu Cross Road 
Cochin - 11, INDIA 


U.S. 


The Topics 


Topics tobe covered include; coastal zone 
ecological problems; organizing to deal with 
coastal zone jurisdictional conflicts and re- 
sponsibilities; legal aspects of oil transport 
and storage; local fishery problems today; 
the need for a New York law of acquaculture, 
legal considerations of dredging and land fill 
operations; special problems of waste from 
vessels, garbage and solid waste disposal; am 
thermal and radioactive pollution effects from 
atomic and conventional generating stations, 


For complete details, write: Dr. John(, 
Baiardi, Director, NYOSL, Box 867, Montauk, 
N.Y. 11954, 
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CANADA 


NEW 'HALIFAX PROCESS' PROVIDES 
EXCELLENT FPC DINNER 


On July 30, Nova Scotian and other digni- 
tariesfrom asfar away as Japan ate world's 
first fish protein concentrate dinner. (They 
included Premier G. I. Smith, the main 
speaker.) Host was Cardinal Proteins Ltd., 
which completes C$5 million FPC plant at 
Canso, Nova Scotia, in September. It was 
scheduled to process 200 tons daily of fresh 
fish, including abundant but not now market- 
able species. It is expected to employ 60-70 
workers, 


The dinner was excellent, It was impossi- 
ble to detect the FPC by taste or odor. 


'Halifax Process' 


Halifax process was developed by Canadian 
Federal Government's Fisheries Research 
Board scientists. One who helped refine the 
process was a former BCF scientist, Dr. 
Ernst Pariser, now a Cardinal director and 
nM,I.T. staff. 


The Canadian Food and Drug Directorate 
is in the process of approving FPC sale 
within Canada, No Canadian objections are 
anticipated. (U.S. Consul, Halifax, Aug. 10.) 








SOVIET PORT PRIVILEGES IN 
VANCOUVER WILL BE REASSESSED 


The Soviet Government has requested a 
meeting onthe question of allowing its fishing 
supply shipstostopin Vancouver. The prac- 
tice was banned recently by an amendment to 
Canada's Coastal Fisheries Protection Act. 


Canada's Minister of Fisheries and For- 
estry, Jack Davis, reportedly said this So- 
viet need gives Canada a "handy stick" in 
getting some agreement with the Soviets on 
where and when all fishing on the Pacific 
coast should be allowed, 


Davis! Position 


Replying to an open letter from the St. 
John's Port Association, Davis has indicated 
there is no thought now of closing east coast 
ports to foreign fishing and supply vessels. 
This course has long been recommended by 
the Fisheries Council of Canada. Davis said, 
also, that the situation will be kept under re- 
view and the policy reassessed from time to 
time in light of objective conditions. (Fish- 
eries Council of Canada, Aug.) 


* OK OK 


ONTARIO CONSIDERS INTRODUCING 
JAPANESE SALMON INTO GREAT LAKES 


The Province of Ontariois considering the 
introduction of two species of Japanese salm- 
on, O,masou and O, rhodurus, into the Great 
Lakes. Experimental lots are being subjected 
tophysiologicaltests. A few salmon have been 
planted in an isolated research area, 


Sana2e 





As 1969 ended, France became the world's 
top builder of fishing vessels in aggregate 
tonnage; she eclipsed Poland and East Ger- 
many. 

In 4th-quarter 1969, France had 49 steel 
vessels (136,656 tons) under construction, and 
Poland had 


19 vessels under construction (101,039 tons), 


72 more (92,898 tons) on order, 


and 15 (65,949 tons) on order; East Germany 
was building 37 vessels (67,676 tons), This 
was reported in Lloyds Register Shipbuilding 
Returns, 
1969 Construction 

In 1969, France completed 68 fishing ves- 
sels: 9 seiners,58 shrimp trawlers, and one 
training ship--a total of 11,791 tons. 

Launched last year were 1 trawler, 1 sein- 
er, 5 shrimpers, 1 research vessel, and 2 
transport ships, and work was started on 1 
transport, 2 trawlers, 2 seiners, and 24 
shrimp vessels, 
Aimed At Export 

France is biggest fishing member of Com- 
mon Market, Despite demands of her own 
large and diverse fleet, most recent building 
Of 1968 comple- 


tions, more than two-thirds were for foreign 


has been aimed at export, 


owners, 
Builds Smaller Vessels 

Her nearest rivals, Poland and East Ger- 
many, concentrate on series-built trawlers 
and huge floatingfactories, France's efforts 
center on smaller vessels: mainly shrimp 
trawlers for Kuwait, Cuba, Greece, Senegal, 
All 62 


fishing vessels exported last year were under 


the Ivory Coast, and the Cameroons, 


350 tons, and 58 were under 150 tons, 


FRANCE MAY BE 1970’s LARGEST FISHING VESSEL BUILDER 





Stern Trawlers In 1960s 


During 1960s, France developed stern- 
trawler types--from 500 to 2,400 GRT--for 
French owners, These were designed for 


middle- and distant-water fishing in Atlantic, 


North Sea, and Arctic. They use both demer- 


sal and pelagic trawls. 


Tropical Tuna Fisheries 


The other main section of fishing industry 
is tropical tuna, After its start on U.S. west 
coast, French owners and builders have 
helped to pioneer the modern tuna purse 


seiner, 
Versatile Builders for Export 


t is for export that French shipbuilders 
Nearly all 


orders have been for vessels entirely differ- 


have had to be most versatile. 


ent from traditional French designs. Several 
years ago, a South Korean contract included 
61 longliners and stern and side trawlers buil 
to owner's requirements, These vessels dif- 
fer from 8,425-GRT, French-built factory 
trawlers for Soviet fleet (still biggest fishing 


vessels in world). 


A 36-meter, stern-trawler type designed 
for French owners hasbeen sold successfully 


in Ireland and Mauretania. 
Standard & Tailor-Made 


For the future, French builders are read) 
to market standard fishing-vessel types, es 
pecially for ''mass requirements" of develop: 
ing countries. But they will remain open! 


tenders for tailor-made vessels. ('Fishing 


News International', July.) 
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USSR 
)EEP-WATER TRAWL DEVELOPED 


Atrawl to catch halibut, grenadier, and 
goutassou (an Antarctic cod) at 2,000 meters 
nas been designed by the Soviet Polar Fish- 
eries Research Institute (PINRO). The trawl 
will be used by vessels in "little-explored 
areas of Atlantic, andin Antarctica."" (TASS, 
March 10.) 


(U.S. scientists from Institute of Marine 
Sciences, Miami University, aboard 'Elliot 
Pillsbury' in Puerto Rico Trench, caught a 
fish, "Bassogicas," at nearly 8,000 meters, 
arecord, 'Mainichi,' June 18.) 


Deep-Water Trawl Research 


Soviet deep-water trawl research goes 
backto 1961. Intermittently, the Soviets re- 
port ‘successes in mastering the staggering 
technical problems" of deep-water trawling. 
Recent Soviet concern about Continental Shelf 
fishery resources induced them to expand 
deep-water fishery research. They are ex- 
ploring availability of commercially exploit- 
able species, and increasing the testing of 
reliable deep-water gear. 


Murmansk Fleet's Trawls 


In Feb. 1969, the Northern Fisheries Ad- 
ministration (SEVRYBA) ordered all factory 
stern trawlers of Murmansk fleet equipped 
by year's end with deep-water trawls (with 
special otter boards) to fish at 1,300 meters. 


Kaliningrad Fleet 


The Atlantic Fisheries Research Institute 
(ATLANTNIRO) is working on deep-water 
gear, The Kaliningrad fleet of Western Fish- 
eries Administration is being equipped with 
deep-water trawls. 


In late 1968, the Soviets, Poles, and East 
Germans began joint research of deep-water 
lishing gear, 


In May 1970, the Soviet Western Fisheries 
Administration reported its stern factory 
trawler 'Slavgorod' had fished at 2,000 
meters off Canada's Labrador Peninsula, 


Soviet Plans 


The Soviets either plan or are building a 
class of stern freezer trawlers especially 
equipped for deep-water fishing. 
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The Soviet Deputy Minister for Shipbuilding 


wrote inDec. 1969: ". . .many coastal states 


will extend their territorial zones consider- 
ably. . .the need to develop means to bring 
marine animals from greater depth than be- 
fore has arisen." 


In Mar. 1970, an All-Union Conference on 
Deep-Water Fishing at Kaliningrad was at- 
tended by representatives of all 5 Main Fish- 
ery Administrations, the Ministry of Fisher- 
ies, and scientific research institutes. It 
indicated Soviet concern in this research, A 
large part of the enormous investments in 
the Soviet fishing fleet in the future depends 
on success or failure of this research. (BCF 
Office of Foreign Fisheries, Sept. 1970.) 


& 
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NORWAY 
FISHERMEN HAVE GOOD FIRST HALF 


The Norwegian catch of most fish was 
considerably greater by July 1, 1970, than 
during 1969 period. Cod catch rose sub- 
stantially. Haddock fishery in North Norway 
was less encouraging because catches in 
Finnmark were only 4,300 metric tons, com- 
pared to 13,400 tons in 1969 period. 


Fillet plants received a record quantity 
of cod, 65,086 tons, against 47,749 tons last 
year (preliminary figures). Less cod went 
into drying because marketing outlook is poor 
until Nigeria returns to market. 


Herring & Industrial Fishery Better 


The herring and industrial fishery (for 
fish mealand oil) fared much better than ex- 
pected, This was due to record catch of 
capelin, improved North Sea herring fishing, 
and good trawl fishing for Norway pout and 
other industrial fish. These fisheries rose 
43% above 1969, 


The quantity used for fish meal was about 
1,100,000 tons, compared to 742,000 tons last 
year. The increase in herring was due to 
better fishing off Shetland and Orkney Islands, 
Capelin reached a winter record of about 
998,000 tons (489,000 tons a year earlier). 
Landings of Norway pout and other industrial 
fish were 57,000 tons against 35,000 last 
year. Conservation controls on mackerel 
fishery prohibited large catches for indus- 
trial purposes before July 31. The brisling 
fishery was relatively weak: only 3,638 tons 
went into canning; in 1969, 5,400 tons. 
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NORWAY (Contd.): 
Favorable Export Conditions 


Export conditions were reported favorable; 
prices for most products were higher. Her- 
ring and herring products are rather scarce. 
Exports of herring meal and oil are below last 
year's. Canned goods shipped rose 13.5%. 
Frozenfillets were in a sellers market: ex- 
ports were up 16%, exceeding last year's 
record, Ashortage of haddock fillets resulted 
in greater exports of saithe fillets to U.S. 
Export of fresh and frozen herring was also 
large because of improved North Sea fishing. 
('Fiskaren') 


* * 


POOR HERRING CATCHES 
PREDICTED IN 5 YEARS 


The herring-larvae census of March- 
April 1970 indicates very weak recruitment 
of herring larvae "Zero Group". It was 
lowest ever registered. The weak recruit- 
ment also applies to other year-groups of 
herring. 


According to Norwegian researcher Ole 
Johan Mstvedt,the consequence of weak zero 
group this year will not show up in herring 
fishery for 5 years, 


Sharp Decline Unexplained 


The data were scheduled to be released 
during late September. Ostvedt emphasized 
that it is not known why number of herring 
larvae decreased so sharply. The number 
depends on feeding conditions in the sea, the 
spawning period, andtemperature conditions, 
(Reg. Fish Att., U.S. Embassy, Copenhagen, 
Sept. 15.) 


Je she le 
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CONSIDERS EXTENDING FISHING LIMIT 


Norwegian Fisheries Director Klaus 
Sunnana recently proposed that the fishing 
limit be extended toinclude entire Continen- 
tal Shelf, Fisheries Minister Einar Moxness 
called proposal "captivating''’, Despite con- 
sideration for Norway's extended coastline, 
Moxness questioned whether idea was real- 
istic. 

Moxness said extension would be neces- 
sary if international agreements and effective 
regulation fail. (Reg. Fish Att., U.S, Em- 
bassy, Copenhagen, Sept. 1.) 





ICELAND 
FIRM EXPANDS IN U.S. 


The Federation of Iceland Co-operative 
Societies (SAMBAND) in Reykjavik is active 
in Iceland and abroad, After World War IL, 
SAMBAND had several freezing plants. In 
1951, a sales subsidiary, Iceland Products, 
Inc., was formed and an office opened in New 
York City. Fish sales increased consider- 
ably. SAMBAND's managers soon realized 
that Iceland Products would have to enter the 
processing field toestablish itself under ra- 
pidly changing market conditions. 


Steelton, Pa., Processing Plant 


The company bought a small processing 
plant in Steelton, Pennsylvania, in 1958, I 
offered a variety of fish sticks and portions, 
along with the other Icelandic fish products, 
As sales increased, a processing plant was 
built in Camp Hill, Pennsylvania. 


During first year in old Steelton plant, about 
15 workers turned out 402,000 lbs. of fish 
sticks and portions. In 1965, Steelton's last 
year, production had risen to 4,912,000 lbs, 
In 1968, just over 11 million pounds were pro- 
duced and sold. In 1969, production reached 
19,187,000 lbs, 


Camp Hill Plant 


The Camp Hill plant uses high-speed cut- 
ting saws, slicers, breading and batter ma- 
chines, conveyor fryers, blast freezer, carton 
sealers, machinery to close corrugated car- 
tons, and hundreds of feet of conveyors, Over 
half the output is sold in precooked form, to 
be heated by users. 


The plant operates under voluntary con- 
tinuous inspection of U.S. Department of the 
Interior. All products bear U.S. GradeA 
quality shield. Strict standards apply to 
breading percentage, absence of defects, uni- 
formity, etc. Most products are packed for 
institutional trade. 


In 1969, the company sales to 43 states in 
U.S., Puerto Rico, and Canada topped $10 
million, 


The management team at Iceland Products 
is headed by 4 Icelanders, and several Amer- 
icans. To follow up recent market gains and 
to explore fresh opportunities, a new mar- 
keting company has been founded, Called 
Iceland Products Marketing, its office is in 
Harrisburg, Pa. ('Atlantica Iceland Review’) 
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ICELAND (Contd,): 


ECONOMY STRONG, 
INDUSTRY BUYS TRAWLERS 


With general economic prosperity anda 
favorable trade balance, Iceland's fishing in- 
justry is considering the purchase of new 
trawlers. The magic number seems to be two 
oer firm. 


Ogvrvik has purchased two stern trawlers 
f 1,050 GRT from Poland at about US$1.7 
million each; UTHAF has contracted, tenta- 
tively, for two slightly used stern trawlers 
from Spain at US$7 million each. And, for 
some time, the Reykjavik municipal trawler 
frm has been in the market for two stern 
trawlers. Other fishing firms now are clam- 
ring to get state and municipal loans neces- 
sary to buy new trawlers. (U.S. Embassy, 
Reykjavik.) 





DENMARK 


FIRM TO SELL NEW FISHING 
VESSELS TO USSR 


According to the director of Burmeister 
and Wain, Copenhagen, the shipyard is nego- 
tiating withthe Soviet Fisheries Ministry for 
sontinued delivery of freezer fishing vessels. 
The vessels under consideration will be 
equipped with fillet plants to meet Soviet 
popular demand for improved consumer 
products. 

The vessels will be more mechanized than 
the 17 delivered under the expiring contract. 


Negotiations cannot be settled until Octo- 
ver, when the Soviets have established the 
ramework of their new 5-year plan, 


_ The Danish Shipyard Assoc, invited a 
soviet delegation to visit during September. 


Soviet Shipbuilding 


The Soviet Union has developed a large 
shipbuilding industry of its own and, recently, 
sold vessels to Sweden and Norway. But she 
still appears to need specially constructed 
vessels, During the last 6 years, Burmeister 
and Wain delivered vessels worth US$70.5 
million, (U.S, Embassy, Copenhagen, 


Aug. 13.) 
i e5 





GREENLAND 
COD FISHERY FAILS 


The Greenland cod-fishery situation is 
catastrophic, reports the Royal Greenland 
Trade Department (RGTD). The primary 
cause is a climatic change. This has brought 
large ice floes along the coast, which block 
ports in southwest Greenland and trap boats 
inport. Foreignfishermen on the banks out- 
side West Greenland have had to abandon these 
grounds. Greenlandic vessels are unsuited to 
fishing at sea, 


First-Half 1970 Landings Drop 


RGTD's director said cod landings amoun- 
ted to only 2,828 metric tons during the first 
six months of 1970; these compared to 4,342 
tons in the same period last year. It indicates 
a further substantial drop in the fishery be- 
cause the 1969 fishery was only about half the 
1968 amount. The 1970 catch was attributed 
largely to the new Greenland trawler. Catches 
by Greenland inshore fishermen were very 
small this year. 


Shrimping Compensates Somewhat 


To compensate somewhat for the failing 
cod fishery, four Danish cutters have been 
fishing shrimp at Godthaab, where they have 
discoverednew shrimp grounds. The cutters 
are now landing large catches in Godthaab, 
at times more than the factory can handle 
readily. (U.S. Embassy, Copenhagen, Aug. 4.) 
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ASIA 


ASIAN TUNA PRODUCERS DISCUSS 
AMERICAN SAMOA PRICES 


Japanese tuna industry members and rep- 
resentatives of Taiwanese and S. Korean tuna 
fishing industry met in Tokyo on July 16 to 
discuss prices of tuna landed at American 
Samoa. They also discussed need for coop- 
eration among Asian tuna suppliers in nego- 
tiating monthly tuna prices of tuna landed at 
American Samoa. 


Rotate in Handling Negotiations 


The participants agreed to have S. Korea, 
Taiwan, and Japan, in that order, alternate 
every 3 months in conducting price negoti- 
ations. S. Korea would handle these for 
Aug., Sept., and Oct. 


Vessels of the three countries based in 
American Samoa number: 50 Taiwanese, 20 
§.Korean, and 2 Japanese longliners. 
(‘Katsuomaguro Tsushin', July 20, 21.) 
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TAIWANESE-INDONESIAN TUNA AND 
SHRIMP FISHING VENTURE PLANNED 


The Taiwanese Tai-shun Enterprises and 
the Indonesian Hai-shun Co. plan a joint tuna 
and shrimp fishing venture based in Indonesia. 
The two firms acquired fishing rights in the 
Banda Seafrom Indonesia in 1968. They will 
set up a joint company with a capital equi- 
valent of US$55,600. Taiwanese will control 
51% and Indonesians 49% of shares. The 
company was scheduled to begin fishing around 
mid-August 1970 with twenty 40-50 ton tuna 
vessels, and later 120 vessels. 


Experimental Fishing Scheduled 


After two years of experimental fishing, 
full-scale operations will get under way. 
Two 500-ton refrigerated carriers, to be 
purchased in Japan, will be used to freeze 
and transport the catches. Initially, the ves- 
sels will operate out of Ambon, pay a fishing 
fee of $1,750 annually per vessel of less than 
99 gross tons. Most of the catch will be ex- 
ported to Japan, ('Suisancho Nippo', July 20.) 


a ten heads ort * vv Aa 


Fish-pond farming in Hong Kong (FAO: J. Olsen) 
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'$. KOREA & TAIWAN 
ORDER TRAWLERS FROM JAPAN 


Two3,000-gross-tontrawlers with freez- 
ing facilities will be built for S, Korea in 1970 
at Japan's Shimonoseki and Nagasaki ship- 
yards. A Japanese trading firm placed the 
order for a S, Korean fishing company, The 
trawlers will be the largest ever acquired by 
S. Korea, 


Taiwan Orders Trawlers 


Another shipbuilder has contracts to export 
two 350-ton trawlers each to 2 Taiwanese 
fishing companies, This will be the first pri- 
vate export of Japanese fishing vessels to 
Taiwan, The cost will be about US$833,000 
per vessel ($3.3 million total), 


Shipbuilder Applies for Loan 


The shipbuilder has applied for loan with 
Japan Export and Import Bank through Minis- 
try of International Trade and Industry (MITI). 
Terms are 30% down and balance in 6 monthly 
installments over 5 years. 


The first trawler is scheduled to be de- 
livered in 1970; the other 3 by Mar, 1971. 


The entire catch of shrimp, sea breams, 
etc., by the 4 vessels will be imported into 
Japan by Daien Reizo, ('Minato Shimbun,' 
June 13.) 





JAPAN 
KRILL RESOURCE WILL BE TAPPED 


Japanese experts plan in 1971 to exploit 
untapped resources ofkrill. They believe this 
will help solve the worldwide shortage of ani- 
mal protein, 


Krillis aspecies of smallshrimp, It grows 
to about 5 centimeters in length 2 years after 
spawning, Its known habitat is the Antarctic 
Ocean, but it alsois foundin the Japan Sea and 
in the northwestern Pacific, 


Development of krill resources long has 
been called for, For years, the Soviet Union 
has conducted research on exploitation of the 
resources but no effective method has been 
found, 


Agency Plans 


Under the Fisheries Agency's plan, a 100- 
gross+ton vessel will be chartered in 1971 to 
catchkrill, The ship will operate from April 
toSeptember off northern Japan and north of 
eastern Hokkaido, The catch target is about 
1,000 tons in 19 voyages, 


Inthe coming experiment, a fish-pump also 
will be used to ensure effective operations, 
Intensive studies on catching krill will be 
made during the next 2 years in the seas near 
Japan, Also, the use of smaller shrimp asa 
new source of animal protein will be studied, 


Estimate of Resource 


The agency plans to begin exploration of 
Antarctic krill resources in 1973. Krill re- 
sources are estimated to total 100 million 
tons by some officials, An annual sustained 
yield of krill is estimated at 50 million tons, 
or equal to the world fish catch, 


Problems & Advantages 


Fishery experts admit that consumption of 
raw or boiled krill has not been proved com- 
pletely safe. But, they claim, in liquefied form 
it has protein, is rich in flavor, and good for 
seasoning and fish feed, ('Mainichi', Aug, 20,) 


* * * 


EXPORTS OF TUNA CANNED AS 
PET FOOD RISE SHARPLY 


Japanese canned pet food made of tuna ap- 
proved for export during Jan,-June 1970 to- 
taled 699,356 cases. This was 3 times above 
the 1969 period exports of 237,059 cases, 


100,000 Cases Monthly to U.S, 


Exports to U.S, during first 6 months of 
1970 continued at about 100,000 cases a month. 
These were far above corresponding monthly 
exports during 1968 and 1969; then, U.S, buy- 
ers were holding down purchases to reduce 
inventories. 


Export Prices 

Export prices for canned pet food are US$ 
2.78 acase, f.o.b., for pure tuna pet -food pack, 
and 10% higher for mixed vegetable -tuna pack, 
('Suisan Tsushin,' Aug. 14.) 


* * 
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JAPAN (Contd.): 


EXPORTER TO BUY CANNED TUNA 
FROM PUERTO RICO FOR U.S SALE 


A major Japanese firm that exports can- 
ned tunatothe U.S. plans to tie up with a U.S. 
tuna packer in Puerto Rico, The Japanese 
will supply raw material to the packer and 
buy the canned tunafrom it. Major Japanese 
firms occasionally have purchased canned 
tuna from U.S, packers, but only when prod- 
uct was in short supply in Japan, 


Benefits to Japanese 


If arrangement develops, and Puerto 
Rican packer can be supplied Atlantic-caught 
tunaregularly, Japanese would benefit. They 
would be able to buy whatever size and style 
of pack they need. Moreover, they could 
plan sales more easily because price of 
canned tuna purchased from U.S, packer 
would be stable--so long as raw material 
price remained at a certain level. 


Sales Planning Easier 


Japanese firms that buy canned tuna from 
Tokyo Canned Tuna Sales Co, find it difficult 
to formulate sales plans because company 
sets price as well as quantity to be sold, If 
Puerto Rican-packed tunais similar in qual- 
ityto Tokyo's, other firms undoubtedly would 
start quietly to handle Puerto Rican product. 
Even some leading U.S. importers of Japa- 
nese canned tuna are reported turning to 
Puerto Rican packed tuna, which they sell 
under their own brand names. 


Competition at Manufacturer's Level 


Until recently canned tuna produced in 
U.S, and Japan was handled by different buy- 
ers atintermediate distribution level. Com- 
petition between two products did not arise 
until they appeared in Japanese supermar- 
kets, Now, competition is at manufacturer's 
level; there, the price, quality, and supply 
Stability largely determine whether buyer 
purchases Japanese product or Puerto Rican 
pack, All other factors are about equal, so 
determination will be made on whether sup- 
ply is constantly available. 


Japanese packers have had advantage in 
quality andlabor costs. Because cost of raw 
material is rather high and many packers 
bid for frozen tuna, prices became unstable. 


63 


Besides, the Japanese product is at a decided 
disadvantage because of higher freight costs, 
import duty, and difference in productivity. 
('Suisan Tsushin,' July 29.) 


Prices Increased 


The above report is related directly to 
announcement by Tokyo Canned Tuna Sales 
Co., July 17, 1970, increasing export price 
for canned tuna in brine, packed in 13-o0z. 
24s by 80 yen (US$0.22) a case for canned 
white meat tuna, and 40 yen ($0.11) a case 
for canned light meat tuna, 


The new prices are: canned white meat 
tuna 5,030 yen($13.97) and canned light meat 
tuna 3,800 yen ($10.55), ex-warehouse, 
Shimizu. The company said prices were in- 
creased because of low supply of that can 
size, which is in good demand for both white 
and light meat packs, ('Suisan Tsushin,' 
July 20.) 


* OK OK 


CANNED-MACKEREL EXPORTS TO U.S. 
ROSE DURING JAN.-JUNE 1970 


Japan exported 69,240 metric tons of 
canned mackerel during Jan.-June 1970. 
This compared with 65,392 tons for first- 
half 1969. 


Exports of natural-packed mackerel in 
1970 totaled 457,991 cases; this was above 
entire 1969 figure of 395,000. It was close 
to 467,429 cases (natural) exported to Philip- 
pines during Jan.-June 1970. In the past, 
the Philippines has been the predominant 
buyer of canned mackerel--taking 40-50% of 
Japan's exports; but, in 1970, she had pur- 
chased only 26% of the exports by June. 


* * * 
IMPORTS HERRING FROM CANADA 


Canada has shipped 1,430 tons of frozen 
herring to Wakkanai, Japan, part of the 10,000- 
ton 1970 import quota. It was Japan's first 
import of herring from Canada. 


The imported herring were 20 to 30 centi- 
meters long, somewhat small, but rate of yield 
of herring roe (12 to 13%) was better than 
expected. After roe is removed, herring is 
dried. ("Minato Shimbun', May 31.) 
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JAPAN (Contd.): 


SALMON MOTHERSHIP FLEETS 
END BERING SEA OPERATIONS 


Japanese high-seas salmon fishing by 11 
motherships ended last week in July, about a 
week later thanin1969, The delay was caused 
by lost fishing time because of rough seas in 
June, which slowed vessel movement, 


Fleet operations 


The fleets, anticipating a heavy run of 
Bristol Bay red salmon into sector west of 
Abstention Line (175° W. long.), remained 
there about two days longer than in previous 
years; however, the westward migration of 
reds fell somewhat below expectations, In 
late July, the fleets, in two groups, began to 
scatter in northern and southern sectors of 
Area A (north of 45° N, lat.), where good fish- 
ing for other species continued. ('Nihon Sui- 
san Shimbun,' July 17.) 


* * 


SALMON MOTHERSHIPS IN 
NORTH PACIFIC REACH GOALS 


The 11 Japanese North Pacific salmon 
mothership fleets and 369 catcher vessels that 
fished Area A (north of 45° N, latitude) at- 
tained their quotainlate July. They had plan- 
ned to catch 46,545 metric tons for 1970. 


Catch composition was: 35.7% reds; 54.6% 
chum; 5.7% pinks; 2.8% kings; and 1.2% sil- 
vers. Despite preseason forecasts of abun- 
dance, the fleets had trouble catching Bristol 
Bay reds because there was no heavy migra- 
tion intomothership fishing area. So, except 
for 'Meiyo Maru! (she returned with a 50.7% 
catch of reds), all other motherships failed to 
harvest 50% reds. 


However, the fleet commanders expect a 
good season in 1971 because many immature 
Bristol Bay reds this year were observed mi- 
grating westward toward Attu Island. ('Sui- 
san Keizai Shimbun,' Aug, 3 & 6.) 


* * * 


STUDY TEAM TO TOUR 
FOREIGN FISHING PORTS 


The Japan National Fishing Port Associa- 
tion planned to send a study team, starting 
Sept. 17, on a 1-month tour of foreign fishing 
ports. The group was scheduled to visit § 
countries, including the U.S., Italy, France, 
Netherlands, and West Germany, 


The purpose is to understand better the 
operations of foreign fishing ports in order to 
obtain data needed to modernize Japanese port 
administration and operations, Theteam will 
study basic port facilities: breakwaters and 
piers, fish distribution facilities (including 
wholesale markets and transportation sys- 
tems), storage and processing plants, vessel 
operations, and marine engine repair facili- 
ties. ('Suisancho Nippo,' July 30.) 


* * * 


ARTIFICIALLY REARED LARVAL 
YELLOWFIN TUNA DIE 


On Aug. 18, the last batch of artificially 
hatched larval yellowfin tuna reared at Kinki 
University's fishery laboratory died after 20 
days. 


After feeding had been started, it appeared 
the surviving larvae might continue to grow 
normally but, because of transportation, feed- 
ing, and water-quality problems, die-offs in- 
creased. 


Reached 9 mm, 


The longest surviving hatchlings had grown 
to a length of 9 mm,., compared with 2,5-2,7 
mm, at hatching, a record growth in Japan, 
separation was observed between dorsal and 
caudal fins. A week before they died, 200 of 
over 14,000 larvae hatched artificially on 
July 26, 1970, had still beenalive. The larval 
tuna had been kept in a culture tank 5 meters 
in diameter, 


Prof, Harada of Kinki said comparative 
studies will be made of data to determine the 
conditions necessary for tuna cultivation, He 
is hopeful of greater success next year. 


The yellowfin tuna rearing project is being 
conducted withthe Japanese Fisheries Agen- 
cy's 3-year fish-propagation research pro- 
gram, ('Katsuo-Maguro Tsushin,' Aug. 20.) 


%* OK OK 
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JAPAN (Contd.): 


SAURY FISHING OFF CANADA'S 
WEST COAST IMPROVES 


In late August 1970, six Japanese saury 
vessels were reported fishing off Vancouver 
near 49° N. lat. and 127° W. long. From 
August 25-26, those vessels began catching 
5 to 10 metric tons per vessel per day. This 
was about same as during late-August 1969 
explorations in that area, 


Water temperature was reported around 
145° C., or 58° F. The saury catch was 
medium fish (110 fish per 22-pound box) 
mixed with smaller sizes about 24 centi- 
meters long. 


More Vessels On Way 


In late August 1970, several more vessels 
were reported proceeding toward Vancouver, 
They were expected to begin fishing in first 
week Sept. The number of saury vessels off 
Vancouver would total 9 (not counting3 small 


| vessels accompanying one mothership). 





Japan Licensed More Vessels 


In 1970, 33 commercial vessels and 2 
government-subsidized exploratory vessels 
were licensed tofish saury in eastern Pacific 
east of 165° E. long. and N. of 34954' N, lat. 
(excluding Bering Sea). The nine off Van- 
couver may be joined by vessels transferring 
from Pacific ocean perch fishery in Gulf of 
Alaska, It is unlikely that more will be sent 
from Japan because it would be too late in 
season, 


The number of Japanese commercial ves- 
sels in 1970 eastern Pacific saury fishery 
will be less than half that licensed by Japan. 
(‘Suisan Tsushim', Sept. 1.) 


se ook ok 
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FROZEN AND CANNED TUNA 
EXPORT PRICES RISE AGAIN 


_ Japanese frozen-tuna export prices con- 
nue to increase. F.O.B. prices for direct 
exports to U.S. are: $680-725 a short ton for 
albacore (round); $605-625 for yellowfin 
(gilled-and-gutted); and $360-395 for skip- 
jack (round), 


Compared with January 1970, prices for 


— are up $152 a ton; for yellowfin, 
$175, 
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Compared with August 1969, they have 
advanced $214 and $225, respectively. 


Prices for Italy 


Prices for yellowfin tuna exports to Italy 
are: cost, insurance, freight (c.i.f.) $720 a 
metric ton for gilled-and-gutted; $770 for 
dressed-with-tail. However, shipments are 
small, averaging around 700 tons a month. 


Canned Tuna 


The Tokyo Canned Tuna Sales Co. an- 
nounced on August 24 a price increase for 
canned tuna in brine to U.S., effective im- 
mediately. It was 11th price increase since 
beginning of business year 1969 (April 1969). 
('Suisancho Nippo', Aug. 31; 'Suisan Tsushin', 
Aug. 28.) 


* * * 


PLANS SALES OF REFRIGERATED TRUCKS 
TO STABILIZE THAI SHRIMP SUPPLY 


The Japan Marine Products Importers 
Association plans to export 20 refrigerated 
trucks to Thailand over 5-year period, The 
purposes are to secure a long-term, steady 
supply of frozen shrimps--and to help balance 
trade now favoring Japan. 


Thai Suggestion 


Impetus was provided by Thai leaders, 
During recent cabinet-level conference with 
Japanese officials, they urged Japan to help 
offset trade imbalance by buying more pri- 
mary goods. Frozen shrimp is Thailand's 
most importantfishery export item to Japan. 


Improve Trucking System 


By exporting trucks, the Association hopes 
to improve trucking system from ports to 
Bangkok, where most shrimp processors are 
located. This would increase availability of 
good-quality shrimp for shipment to Japan. 


In 1969, Thailand supplied 6,395 metric 
tons (worth US$15.15 million), or about 13% 
of Japan's frozen-shrimp imports. ('Suisan 
Keizai Shimbun', Aug. 13.) 


* OK % 
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JAPAN (Contd.): 


TO REGULATE VOLUNTARILY SOUTHERN 
BLUEFIN TUNA FISHERY IN PACIFIC 


The Federation of Japan Tuna Fishery Co- 
operative Associations (NIKKATSUREN) re- 
cently decided to voluntarily regulate fishing 
to protect southern bluefin tuna in "high lati- 
tude" region of South Pacific. This is around 
Tasmania and New Zealand between 40-45° S, 
latitude. The Federation is composed of long- 
line tuna-vessel owners, 


This decision attempts to stop sharp de- 
cline in catches of recent years. The catch 
per vesselhas dropped to less than 1 ton per 
day; 7 or 8 years ago, itwas 10-20 tons. Also, 
the Government's Distant-Water Fisheries 
Research Laboratory had warned about de- 
clining hook rate. 


Vessel Owners Queried 


Early in1970, NIKKATSUREN sought opin- 
ion of all vessel owners fishing bluefin on 
condition of resource and need for regulation, 
The response indicated regulation was neces- 
sary. 


In drawing regulations, NIKKATSUREN 
will consult Distant-Water Laboratory for 
scientific advice on fishing season and areas 
to be regulated. 


Japan Alone Can Do It 


Some Japanese feel foreign vessels fish- 
ing southern bluefin should be asked to help. 
However, NIKKATSUREN feels foreign fish- 
ing is at low level, so regulation by Japan 
alone would be effective. NIKKATSUREN 
hopes new regulations can be put into effect 
before FAO's Indian Ocean resource-man- 
agement conference convenes this fall. ('Sui- 
san Keizai Shimbun’, Sept. 1.) 


* * * 


INCREASE OCEAN FREIGHT RATE FOR 
FROZEN TUNA TO U.S. 


Beginning Oct, 1, 1970, the ocean freight 
rate for frozen-tuna exports from Japan to 
the U.S. west coast was increased 10.55% 
(from $45 to $49.75 a short ton). 





The present freight rate for frozen-tuna 
shipments to Italy, a special rate of $67.10 
metric ton, expires at the end of October 1970, 
Japanese shippers hope the present rates 
will not increase, ('Suisancho Nippo’, Sept, 2,) 


* xk x 


NEW FISH-PROCESSING DEVICE 
IS OPERATIONAL 


A high-speed fish-processing device, 
which mechanically removes head, tail, guts, 
and bones, and fillets fish, was developed by 
Takubo K.K,. (Takubo Industrial Company), 
Sakai City, Osaka Prefecture. 


Described as Takubo 707-Model D, the 
device was tested in June aboard the 'Haruna 
Maru' (4,000 gross tons) in the North Pacific, 
It demonstrated ability to process 124 fish 
(Alaska pollock) per minute, completely re- 
move black membranes, and recover 42,5- 
43% of flesh. 


Slated for Large Trawlers 


The machine is a modification of an ear- 
lier model, It will be installed on recently 
launched 5,000-ton 'Yamato Maru! and other 
large trawlers under construction, 


The Model D 


The Model Dis 4.3 meters (14.2 feet) long, 
1.6 meters (5.3 feet) high, and 0.925 meter 
(3 feet) wide. Factory price is 3.6 million yen 
(US$10,000). ('Minato Shimbun', July 25.) 


FISH-MEAL PRODUCTION PROBABLY 
WILL TOTAL 550,000 METRIC TONS 


Japanese production of fish meal and 
pressed cake during Fiscal Year 1970 (April 
1, 1970-March 31, 1971) will total 551,800 
metric tons: 402,300 tons by shore plants, 
and 149,500 tons by factoryships and trawlers. 
('Minato Shimbun') 
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PHILIPPINES 


TO BEGIN INLAND FISHERY 
DEVELOPMENT PROJECT 


Aspart of the Agriculture Four Year De- 
velopment Plan (1971-74), the Philippine 
Fisheries Commission seeks national self- 
sufficiency infish production (principal local 
source of animal protein) by mid-1972, Later, 
it will concentrate on expanding fishery ex- 
ports. 


What Must Be Done 


To achieve these, all sectors of fishing 
industry must be improved: (1) processing 
and marketing expanded and modernized; (2) 
scientists trained to increase production; 
(3) more extension workers abreast of latest 
research findings. 


Controlled Pond Culture 


Basic toself-sufficiency drive, the indus- 
try is reorganizing and diversifing. It is 
moving from less productive fisheries into 
controlled pond culture. 


Two pond-culture research stations (one 
brackish, the other fresh) will be established 
to provide technical base for increased pro- 
duction methods, Concurrent with research 
will be training of personnel--scientists, ex- 
tension workers, and commercial pond 
operators. (U.S. Embassy, Manila, Sept. 1.) 
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THAILAND 
TO CULTIVATE ALGAE FOR FOOD 


Thailand is planning, with W. German aid, 
to cultivate algae for food. West Germany 
is to provide more than US$300,000 in tech- 
nical aid for algae-food experiments. Her 
scientists will work with Thai scientists of 
Bangkok's Institute of Food Research and 
Product Development for the next 3 years. 
The Germans hope to grow algae that will 
meet "acceptability criteria’ so production 
and consumption of algae food could be ini- 
tiated. 


According to the director of the German 
research team, the major problem is whether 
the single-cell fresh-water algae cultivated 
successfully inGermany will thrive in tropi- 
cal climate. 


Experiments in Germany 


Initial experiments at the Cardisbiological 
Research Station in Dortmund, Germany, 
show that single-cell algae can be collected, 
dried, and reduced to a powder that provides 
the basis for highly nutritional soups, crack- 
ers, and puddings. Algae were processed 
into a palatable green powder and tested suc- 
cessfully on German hospital patients suffer- 
ing from protein deficiencies. The algae 
powder contains 51% protein and all essential 
amino acids for protein formation. 


Multiple -cell algae (or fresh-water weeds) 
already are used as food in parts of Thailand. 
According to the Germans, the single-cell 


algae have the advantage of growing much- 
faster than the multicell variety. ("New York 
Times,' Aug. 2.) 





LATIN AMERICA 


PERU 
FISH MEAL INDUSTRY RECOVERS 


The fish-meal situation in Peru, world's 
major producer and exporter, is rebounding 
from 1968-69 decline of 386,000 tons, This 
is the word from the Foreign Agricultural 
Service of the U.S, Department of Agriculture. 


Production in 1969-70 now is estimated at 
2.15 million short tons--267,000 tons above 
1968-69 and substantially above preliminary 
estimate. The increase reflects largely the 
fishing industry's success inits efforts to in- 
crease allowable catch by one-sixth over that 
recommended by Peruvian Marine Institute. 


Exports Drop 


Exports are expectedto approach 1.9 mil- 
lion tons --14% below 1968-69 record and 11% 
below 1967-68, Supplies are only 3% below 
1968-69 volume, so expected decline reflects 
more the high meal prices and uncertainty 
about export commitments under new Minis- 
try of Fisheries than of reduced stock. 


Much Stock Accumulates 


Despite 1969-70 season's slow beginning, 
much stock accumulated in first quarter (Oct. - 
Dec.) from low volume of 110,000 tons on 
Sept. 30, 1969, Although stock accumulation 
continued in second and third quarters to 
volumes exceeding 1968-69 level, tonnage 
was substantially under 1967-68, 


In third week of September 1970, the fish 
meal available appeared more than ample to 
handle rate of market uptake. Continuation 
of such prices into the 1970-71 season could 
push stocks to substantially higher volume, 


U.S. Agriculture Service Observations 


Foreign Agricultural Service observes: 


(1) Despite much talk from time to time about 
need to conserve Peru's anchovy stocks, it 
would appear that catch could continue to be 
sustained at present volume of 11 million 
tons, (2) A poor start of the fishing season 
does not necessarily mean a failure or a sharp 
decline in output. (3) Fish-meal prices in one 
season may indicate more the uncertainty of 
impending events and market psychology than 
of supplies, (4) Peruvians have not mastered 
fully the art of getting the most product value 
out of their exports, despite willingness and 
ability tohold a substantial volume of stocks, 
(5) Given present circumstances and price 





levels, Peru's exports may be related mor 
closely to import demand in key importing 
countries~--the U.S, and West Germany --tha 
to supplies available for export. 
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VENEZUELA 


PLAN TO MAKE GUIRIA 
WORLD FISHERY PORT 


The Corporacion Venezolana de Formento 
(CVF) and the Venezuelan Ministry of Agri- 
culture (MAC) are attempting to develop the 
fishing grounds of the "Golfode Paria" on the 
eastern coast and make of Guiria an Interna- 
tional Fishery Port and the area's fishin 
center, Already under construction are 
breakwaters, quays, and a shipyard in the 
Port of Guiria. 


Financing 60 Vessels 


CVF is helping to finance 50 shrimp ant 
10 tuna vessels. 


The shrimp vessels are about 80 gros 
tons; estimated cost without equipment, 
US$191,000; 510-hp, engine; length 27 meters, 
steel hull. 


Tuna vessels are about 50 gross tons; 
estimated cost without equipment US$143, 000, 
425-hp. engine; length 23.60 meters, steelhull 


Sales Opportunities for Foreigners 


The vessels are to be constructed locally. 
This offers opportunities for foreigners to 
sell motors, marine hardware, communica 
tions system equipment, and navigation equip- 
ment. Construction of the Guiria Port creates 
need for equipment to freeze, process, al 
handle fish, 


Firms interested in either project should 
contact: Corporacion Venezolana de Foment 
(Programa Pesquero) Division de Promocia 
Industrial, Edificio La Perla, Bolsa a Mer 
caderes, Caracas, Venezuela, 


A Chicagofirm is negotiating with Minis: 
try of Agriculture concerning use of a self 
propelled fish-freezing and processing plat 
for Guiria, The plant would process shrimp, 
tuna, catfish, and others for domestic use 
and export. The Ministry is very interestet 
in this proposal, It suggested the firm form 
a localcompany or a joint venture with locé 
company. (U.S, Embassy, Caracas, Aug. 18.) 
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Fig. 1- Tropical Atlantic Biological Laboratory, Miami, Florida. 


BCF's Tropical Atlantic Biological Lab- 
oratory occupies a 5-acre tract of land on 
shores of Biscayne Bay. The laboratory 
(TABL) is near Virginia Key Campus of the 
Institute of Marine Sciences, University of 
Miami; the site of a U.S. Dept. of Commerce 
Environmental Science Services Administra- 
tion facility; and the Miami Seaquarium, 
There are 75 employees, of whom 26 are sci- 
entists. The Laboratory's two research ves - 
sels, 'Geronimo' and 'Undaunted,' logged 
nearly 2,000 days and about 2,000 miles on 
27 research cruises completed between 1964 
and 1970 in the Caribbean Sea and the tropical 
Atlantic Ocean. 


_ Laboratory facilities include specially de- 
Signed aquaria for rearing fish, a nontoxic 
dual seawater system, a serological labora- 


tory, a photographic laboratory, hard and soft 
X-ray capabilities, a modern library of 1,500 
books of which 700 are current periodicals 
from all parts of the world, and an ickthyo- 
logical museum containing thousands of ma- 
rine specimens. Thestaffalsohas access to 
the excellent library of Rosenstiel School of 
Marine and Atmospheric Sciences, University 
of Miami. 


The Laboratory was first established in 
1959 at Wash., D.C. Thestaff was transferred 
to Miami in 1965 when a new building was 
constructed on land donated to the Federal 
Gov't. by Dade County. The Laboratory was 
founded as a result of U.S. Government's par- 
ticipation in ICITA (International Cooperative 
Investigations of the Tropical Atlantic)--a 2- 
year synoptic survey of fishery resources of 
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Fig. 2 - The area under investigation by TABL marine scientists and some of the research operations. 


waters off West Africa from the Congo River 
north to the Cape Verde Islands, under the 
sponsorship of UNESCO's Intergovernmental 
Oceanographic Commission. The finding of 
potential commercial quantities of tuna and 
other fishery resources made it feasible to 
continue investigations inthe area of the Gulf 
of Guinea. 


Broad objectives of the Laboratory are: 
(1) toobtain and make available to U.S. fish- 
ermen knowledge needed to increase total 
fishery yield at reduced costs; (2) to assist 
fishermen to increase the yield of marine 
proteinfood resources from the tropical At- 
lantic Ocean; and (3) to provide knowledge 
needed to develop and apply sound conserva- 
tion policies, particularly for Atlantic tunas. 


The Laboratory's several significant con- 
tributions during its short period of existence 
include: participation with other nations in 
discovery of Guinea Undercurrent and Atlan- 
tic Equatorial Undercurrent; participationin 
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first transmission of oceanic data from a re 
searchvessel on station via communicatio: 
satellite (NASA's Syncom II) toa shore-bas¢ 
receiving center (National Oceanographic Dz 
ta Center, Washington, D.C.) and return: 
corrected data to vessel; coordination of: 
statistical and biological sampling prograr 
with West African countries; publication (b; 
the American Geological Society) of an atla 
of mean monthly sea surface temperature 
in tropical Atlantic between Africa and Sout 
America from about 3 million observations 
and preparation of more than 170 scientifi 
papers. The Laboratory is carrying out re 
searchnecessary for the participation of th 
U.S, in the International Commission for th 
Conservation of Atlantic Tunas. A prograt 
of intensive investigation of large stocks © 
calico scallops found off the coast of northem 
Florida was begun in 1969. 


Visiting investigators are welcome, Ar 
rangements should be made by correspon 


ence with the Laboratory Director, (BC 
Circular 305.) 
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Throughout this book, the initials BCF stand 
for the Bureau of Commercial Fisheries. 





On Oct. 3, 1970, BCF became the National 
Marine Fisheries Service. The November 
issue will reflect this change. 


Address correspondence and requests to: Commercial Fisheries Review, 1801 North 
Moore Street, Room 200, Arlington, Va. 22209. Telephone: Area Code 703 - 557-4246. 


Publication of material from sources outside the Bureau is not an endorsement. The 
Bureau is not responsible for the accuracy of facts, views, or opinions of these sources. 


Although the contents have not been copyrighted and may be reprinted freely, reference 
to source is appreciated. 


Use of funds for printing this publication was approved by the Director, Bureau of the 
Budget, April 18, 1968. 
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